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WE NEED YOUR INVENTIVE SKILL! Fastback, Holdback, or Cute Styling? 
By Vice President Hubert H. Humphrey | ... How Airflow Affects Your Driving 


Continuous testing makes the 
‘66 Mercurys the most dependable 
outboards ever built 


Lake X. 11,000 acres in central Florida. Stumps, logs, 
sandbars, water hyacinths and wire grass. Average July 
high, 91°, Humidity, 89%. Water can be glassy-smooth — 
or 7-foot waves. Lake X is the world's toughest marine 
proving ground. Tough—and honest. Run by Mercury people 
who believe only in facts. There's no compromise, no 
quarter. We'll run outboards day and night for weeks at full 
throttle ... over timed, measured distances ... hit sandbars 
at 40 mph to test the shocks . . . plow through saw grass 
trying to clog the cooling system... run into logs, run in 
the rain, run wide open and at trolling speed, beat motors, 
take them apart, tabulate, compare. When we're through, 
there's little we don't know about an engine. Same thing 


TAS m ES 


happens at Mercury's Siesta Key, Florida, proving grounds. 
Tests are just as rough, Only this time the enemy is salt 
water, sandbars, oyster beds, rocks. This is how we test 
marine propulsion at Mercury, testing not only Mercurys, 
but other brands. This is how we know the score. It's one 
example of the plus you get with Mercury . . . dependability 
plus performance, See what we mean at your Mercury 
dealer. 3.9, 6, 9.8, 20, 35, 50,65, 95 and 110 hp. 


INNERLURY 


Kiekhaeter Corporation, Fond du Lac, Wisconsin and Kiekhaefer 
Mercury of Canada, Ltd., Subsidiary of Brunswick Corporation 


“PICTURE YOURSELF ; 


[D l PRIZE: A fabulous five-day all-expense paid 
[D — IP for two including air transportation via 
PAN AM JET CLIPPER to the exclusive JAMAICA 
HILTON in Ocho Rios. 


15 OTHER VALUABLE PRIZES: 

SECOND PRIZE: New Kodak Super 8 M6 Instamatic Movie Camera M70 Movie 
Projector, Screen and film supply . . . THIRD, FOURTH and FIFTH PRIZES: 
3 Ray Jefferson Model “400” Depthfinders . . . SIXTH, SEVENTH and EIGHTH 
m 3 Black and Decker Finishing Sanders . . . NINTH and TENTH PRIZES: 
| p New Norelco Battery Cordless Speed Shavers . . . ELEVENTH PRIZE: 
BernzOmatic Bantam Portable Refrigerator . . . TWELFTH and THIRTEENTH 
[ — Ih 2 Kodak Instamatic Cameras . . . FOURTEENTH and FIFTEENTH PRIZES: 
I. — dU Stanley Tool Kits for your boat . . . SIXTEENTH PRIZE: His and Hers Bausch 
and Lomb Ray-Ban Sun Glasses. 


YOU DON'T HAVE TO BUY TO WIN! Easy to enter, nothing to write, nothing to solve. Here's all you do: 

Simply take a snapshot of an interesting, unusual or your favorite boating activity and submit it with an entry 
blank to your nearest OWENS dealer. Submit as many photos as you like, but each must be accompanied by an 
entry blank. All photos will be judged on originality and personal appeal only. 

PHOTOS NEED NOT BE OF PROFESSIONAL QUALITY: Photos will be judged by the photographic staff of Popular 
Science Magazine and the decision of the judges is final. All entries are considered the property of OWENS and 
cannot be returned. Winners will be notified by mail. 


Contest void in any locality or state where prohibited or restricted by law. 


Y 1IT'S FUN! 
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These gadgets of the deep reached down 2,500 feet to haul up our lost H-bomb. < 


Fastback, Holdback, or Cute Styling? 


PAGE 94 


Does fastback design really help a car go faster? Here's the inside story of how auto 
aerodynamics affects not only speed, but comfort and driving safety. 


We Need Your Inventive Skill!—Hubert H. Humphrey 


PAGE 102 


What's our government doing to encourage inventors? The Vice President tells how 
Inventors' Fairs can help you get your invention off the ground. 1 
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Junk parts plus know-how add up to cool summer driving. 
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fill father 
with pleasure 


COMING NEXT MONTH 


If you’re looking for fireworks, don’t miss July 
Popular Science. You’ll— 

* Take a dizzying flight in a hot-air balloon. 
* Dive to the ocean bottom in a glass-bubble 
submarine. 


© Test-drive the three “hot ones"—Comet Cy- 
clone GT, Chevelle SS 396, Dodge Charger. 


* Walk out on the high wire with the daredevil 
aerialists of the “Big Top.” 

ick up some tricks at Carroll Shelby's fast- 
driving school. 


And you'll get the facts on— 

* What's coming in the '67 cars 

* Building an electronic treasure finder 

* Taking topflight pictures with a Polaroid 

* How to buy a fishing rod 

* Saving money on your car insurance 

* How to finish wood with penetrating resins 
. 

. 
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Handyman's 
Handbook 


pir fingers 
walking 


Need tools, lumber, 
sheet metal, electrical 
| parts.. anything? 
Just let your fingers 
do the walking. 


Action-People do. 
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7 Think you may be turned down? 
WHY DON T Here’s how ambitious men get 
important promotions without 
even having to ask. 
YO U AS K If it's been a long time since you've 
celebrated a raise in salary, ask 
yourself why. Are you really worth 
more money? If you're not sure, 
look again at men who have moved 
ahead...men so clearly marked for 


promotion that when it came it was 
just what everyone expected. 
How did they do it? The most 


usual answer: through special 


training. Special training is the 

? direct way to increase your per- 

sonal value, your income, your 

LJ rate of advancement. Soon other 

employers are likely to seek you 

à out — because many important po- 
7 sitions today are going begging for 
4 lack of qualified people to fill them. 


For more than half a century, 


P LaSalle has trained men and 
women for higher success in busi- 
ness. More than 20,000 students 

" enroll each year in low-cost 
LaSalle courses. Why not start to- 

i day to get out of the ranks of the 
untrained and prepare for leader- 


ship? Without interfering with 
your present work — using only 
your spare time — you can qualify 
for the career opportunity of your 
choice through home study. 

Mail the coupon below for free 
booklet describing the training that 
interests you. LaSalle, 417 So. 
Dearborn St., Chicago 5, Ill. 


- —— — —— —— ——— —— —— —— — M ——Ó————— — : 
LI 

i LASALLE EXTENSION UNIVERSITY i 
[| A Correspondence Institution * 417 South Dearborn, Dept. 54-086, Chicago, Illinois 60605 I 
L| Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: H 
H ACCOUNTING LAW COURSES REAL ESTATE [ Agency ond Services HIGH SCHOOL 1 
qp C Complete Accounting [] Bachelor of Laws Degree C Complete Real Estote LI] Motor Truck Traffic DJ High School Diploma 1 

with CPA Training O Business Law O Reol Estate Brokerage — STENOTYPE 
V O General Accounting E] Insurance Low C Real Estate Management [] Machine Shorthand CAREERS FOR WOMEN [| 
laim Adjusting Law Real Estate Sales N 

i O Income Tox Oc justing TECHNICAL COURSES [I] Interior Decorator 

p. LI Accounting Fundamentals [C] Law for Police Officers — TRAFFIC AND ical Refrigeration [] Dental Assistant 1 
1 O Auditing O Lew for Trust Officers TRANSPORTATION i D Secretarial i 

L] Controllership SALESMANSHIP O Complete Traffic Mgt. E] Azenünfiag 
| [CPA Training — C) solet Mapagenéat C] Transportation Low and Heating C] Bookkeeping i 
E. Ci Modem Bookkeeping — E Com plete Sales Training [L Rotes ond Tariffs O Diesel LJ Real Estate i 
T BUSINESS MANAGEMENT DRAFTING " I 
M O Complete Business O Basic Drafting Name........ eT eee Chae. i esee | 
[| Management D Aeronautical Drafting [| 
H Addi 

E. C Credit and Collections — [7] Architectural Drafting MOM eie mmm mmus mimm to erm armime ne r] 
g C Office Management O Electrical Drafting av & I 
I C Personnel Management — [7] Mechanical Drafting tate i 
i a Business Correspondence [] Structural Drafting (EAE PEON H 
[D -— m À 
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PS Readers 
Talk Back 


Want to get something off your chest? 
Write “Readers Talk Back,” POPULAR SCIENCE, 
355 Lexington Ave. New York, N.Y. 10017. 


Wankel fever hits PS readers 


I would like to adapt a Wankel Engine to 
a motorcycle, and would also like to see how 
it would work on a gyrocopter. Please tell me 
how I can get more information about the 
Wankel. 

J. H. Mappen, Gilroy, Calif. 


. . The RC engine is the engine of my 
dreams. Where can I find out more about it? 
Dennis W. FENTER, Portales, N. M. 


-.. The article on the Wankel engine aroused 
my interest and I want to find out more. 
Frep J. Wenz, Brooklyn, N.Y. 


. . . The articles by Devon Francis and Jan 
Norbye on the Curtiss-Wright RC2-60 Wankel 
engine are outstanding. I would like more in- 
formation. 

CLARENCE W. Trost, Concordia, Kan. 


For further information on the Curtiss- 
Wright rotating combustion engine, write to the 
Curtiss-Wright Public Relations Dept., 1 Pas- 
saic St., Wood-Ridge, N.J. 07075. 


A good shop item: safety glasses 


I intend to introduce those safety glasses you 
report on in “Shop Talk” [Mar.] to my pa- 
tients. Your comment that safety glasses should 
be included in the home workshop should be 
stressed more often. 

James E. MacVicar, M.D., Kalamazoo, Mich. 


Gus needs a new scope 


I have just finished reading “Gus Gives the 
Teacher a Passing Grade” [Mar.] in which a 
statement is made about KVs being too high. 
At the beginning of the story, you show a pic- 
ture of a Dumont engine scope which does not 
have the ability to show KVs. This type of 
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scope does not show the voltage requirements 
of the secondary circuit. It does show high 
resistance value. Several other scopes, including 
the Sun Scope, show secondary voltage re- 
quirements. 

WiLLiAM C. Herupek, Cedar Knolls, N.J. 


Fallout over atomic lights 


I read with interest the item in “Science 
Newsfront” [Apr.] about self-powered atomic 
lights that last 20 years. I was surprised that 
all credit was given to Saunders-Roe & Nuclear 
Enterprises, Ltd., of England and none to the 
American companies—Luminous Products Corp., 
Boston; American Atomics Corp., Tucson, Ariz.; 
U.S. Radium Corp., and Minnesota Mining & 
Manufacturing Co., St. Paul, Minn. These com- 
panies make luminescent devices which use 
beta radiation produced not only by tritium, 
but also krypton 85 and promethium 147. The 
devices have the capability of operating with- 
out elcctrical power and can serve as standby 
and safety lighting in case of power failure. 
They are being used in commercial aircraft as 
exit markers and some railroads are using atomic 
lights in railway switch lanterns. 

James W. Hitcu 
Atomic Energy Commission 
Washington, D.C. 20545. 


Sizing up the Mustang’s V-8 
In April’s “Detroit Report,” you say that the 
new 285 cu.-in. V-8 might be available in the 
'67 Mustang. Shouldn't this be 385 cu.-in.? 
Ricuarp A. CoLEMAN, Nashville, Tenn. 


Right you are. 


What happens when you mix alcohol 

The article “What Kind of Mixer Is Alcohol?” 
[Apr.] reminded me of an experience about 10 
years ago. After dynamiting ditches, I drank a 
cocktail. I immediately turned red as a beet 


and my head and neck swelled until I thought 
I would bust. Afterwards the effects subsided, 
but it is quite evident that the combination of 
nitrogen derivative in the dynamite and alcohol 
set me off. 

Joun J. Epmunps, Bridgewater, Me. 


. .. Everyone should be aware of the problem 
of alcoholism because it is an ever-mounting fac- 
tor in our present-day society. I brought this 
article to our office where it will be used as a 
reference. By the way, your magazine is excel- 


Continued 


If you're a Saturday mechanic, my guess is you 
can fix the screen door. build lawn furniture, over- 
haul the kid's bike, and rotate your own tires. 


Its a different story when that fancy electric 
coffeemaker stops perking or the push-button auto- 
matic washer quits halfway through a cycle. You 
might spend an afternoon admiring the coffee- 
maker's innards before giving it a permanent vaca- 
tion on the top kitchen shelf. 


As for the automatic washer, after the Little Lady 
shouts "Do something!" you'll end up phoning an 
A ee Serviceman across town. He shows up in 
3 days and has the washer going in one-fourth the 
time it took you to study the coffeemaker. He also 
presents you with a ticket for 30 bucks. When you 
consider he could make twice that selling you a 
new machine, you got off e: 


Maybe you never realized it, 
have more Appliances 
than you did five years ago. If you count pow 
tools, your wife's hair dryer, an condition: 
plus the standard stuff like vacuum cleaner, toaster, 
refrigerator, freezer and so forth, you probably have 
well over a dozen. 


friend, but you 


round your hacienda today 
t 


These electrical gadgets nowadays represent a 
pretty good chunk of your hard earned dollars. Did 
you ever stop to think it could pay you in savings 
and convenience to know how to fix these things? 
Also, it could be a great source of extra income if 
you're inclined to tackle the few thousand broken 
Appliances right in your own neighborhood. 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


No salesman. 


OK—I want to see for myself. Send me the free book on Professional Appliance Servicing and a free sample 
textbook. 


Accredited Member National Home Study Council 


Meee eee eee eee eee eee PTT 


TOM McCAHILL 
ADVISES SATURDAY 
MECHANICS — 


The Appliance Repair business is casier to learn 
than you imagine. The National Radio Institute's 
Appliance Division has a downright interesting. low 
cost course you can take in your spare timc. It 
covers every type of Appliance you can think of 
plus air conditioning. refrigeration, house wi 
electric motors—even small gas engines. There's a 
worthwhile section on farm and commercial ap- 
pliances too. 


NRI starts you with the basic principles of 
clectricitv to give you a solid background. Using 
clear-cut picture diagrams, they show you how 
various types of Appliances work, separating cach 
into groups. Included with the course is a topnotch, 
professional Appliance Tester for fast trouble- 
shooting. 


Easy to read, bite-size lessons are loaded with 
photos and cutaway drawings so you sce how cach 
Appliance comes apart, and more important—goes 
back together in working order. 


Whether or not you agree that knowing Appli- 
ance Repair could help you, I recommend you sec 
for yourself. The little coupon below will get you 
a free book that fully describes this unique home 
ining. It also brings a free sample lesson. No 
salesman is going to call. 


Do yourself a favor and mail the coupon today. 


Doe Dee e nn 


TOM MCCAHILL 


601-066 


=- 
LI 
LI 
LI 
L| 
LI 
J 
LI 
LI 


Zip 
Code........... 


State 
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Don't Growl 


at Your Service Man- 


It’s not his fault the By-Pass Valve in a Full- 
Flow Filter does NOT Filter Oil! 


Comes time to change your Oil and Filter...the 
manufacturer recommends you do this at 6,000 
miles. What do you do? If you don't insist on a 
WIX Multi-Cel Oil Filter, chances are 9 to 2 
you'll get one engineered for 2,000 to 3,000 
miles! You get 2,000 miles of filtration—the 
pleated paper gets loaded and the by-pass opens. 
For the next 4,000 miles you might as well have 
no Filter at all. 


MUL TI-CEL IS AN EXCLUSIVE 
WIX DEVELOPMENT 
The superiority of WIX Multi-Cel depth type 
filtration went largely unnoticed until a major 
car manufacturer switched from paper. Then, 
when recommended oil change intervals rose to 
4,000, 5,000 and 6,000 miles, the low-mileage 
paper Filter proved unequal to the job. 


Ask for...demand WIX Multi-Cel Oil Filters! | 


Because it doesn't make sense to pay for 6,000 
miles of engine protection and only get half of 
what you pay for. 


ww WII 
FILTERS 


WIX CORPORATION * GASTONIA, N. C. 
CANADA * ENGLAND * NEW ZEALAND 
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PS Readers Talk Back 


[Continued] 


lent and thoroughly enjoyed each month. There 
is something in it for everyone. 

Lovise WeBB, Madison County Alcoholism 
Information and Referral Center, Madison, Wis. 


Decreasing returns on two-ply vs. four-ply 
If some experts think two-plies are better than 
four-plies in a tire [“Are Your Tires Safe 
Enough?" Mar.], then shouldn't one-ply be 
even better than two? 
Anprew Vesa, Philadelphia. 


A boat for $12—can it be done? 
I have just completed 
building “A Boat for 
$12—You Can Build 
It” [Mar.], and I am 
pleased with the fin- 
ished product. But how 
can you say it costs 
$12? Here's what it 
cost me: 
Plywood . 
Pine .... 


Harry H. Froenpuorr, Cincinnati. 


Costs vary in different parts of the country, 
of course, but here's what our author. spent: 
Plywood .$ 3.50 


Pine . 5.35 
Glue 2.10 
Screws & nails . .00 
Total 95 


. . . Utilizing some existing pine boards I 
had, I built the $12 boat for $7.50. I found 
the plans and instructions casy to follow. 

Jack GoopnicH, Livonia, Mich. 


Why not make circular saws for southpaws? 
Is there any portable circular saw made for 
us left-handers? All the portable jobs I've seen 
have the blade on the right side. This is fine if 
you hold the saw in your right hand, but puts 
the blade next to a left-hander's body. 
Jons M. Gartanp, Minneapolis. 


We don't know of anyone making a left- 
handed circular saw. It’s another case where 
lefties don’t get a break. 


Doing the wiggle-woggle bit 
I have a question about the wiggle-woggle 
Jan Norbye writes about in “PS Tests the Com- 
pact Fastbacks” [Apr.]. I don’t see how you 
can change lanes in time when you're doing 
60 m.p.h. and there’s only 60 fect of clearance 
Continued 


Push-button ratchet wrench 
releases without a fight. 


New and only at 


TE 


E= tried to separate a socket from 
an ordinary ratchet wrench when 
your hands were greasy? 

Forget it. You just press a button on 
Sears new Craftsman? wrench. They 
separate easily—no yanking. 

The stroke is smooth and short, 
great for working in tight spots. Switch 
lever to reverse the action. The shaft 
and handle are drop-forged steel for 
strength without bulk. 

In Sears factory tests, the ratchets 


were operated over half a million times 
under full load with no serious wear. 

See the newest invention in ratchet 
wrenches at Sears, Roebuck and Co. 
Available in %” and 1⁄2” drive to fit all 
standard sockets. Prices: about $5.50 to 
$8.00 depending on length and drive. 

You get an unconditional guarantee. 
If this Craftsman wrench fails to give 
complete satisfaction, return it—Sears 
will replace it free of charge. 

See it now —at Sears. 
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set of tires 
is our Now it's just you 
y and all the tires 
e in the world. 
first real 7:7 
is the only 
e family-car tire cer- 
choice ] titied sate at 100 
9 mph. The Dunlop 
Gold Seal. 
The same one has Dunlop patented* Safety- 
Shoulders. Lean into a corner, and the 
patent holds you on. Roll up and over a 
center line or shoulder, and the patent 
holds you without a lurch. 
The same one has what tire men call a low 
profile. That means a 15% larger footprint 
area. More of the Gold Seal's wide tread is 
always on the road for better traction, 
greater safety, more miles of wear. 
And this same one has the Dunlop water- 
ejecting tread pattern. That speaks for itself 
in the wet. 
Yet the Gold Seal is popularly priced. 


Doesn't that sound like 
a choice tire for a 
change? You can 
choose your Dunlop 
man out of the Yel- 
low Pages. 
Every Dunlop tire 
meets or exceeds 
every official spec- 
ification for safe 
performance. 
*PAT. NO. 3,024.825 


` ews y 


DUNLOP 


BUFFALO, NEW YORK 


. . means quality in 
golf, tennis, and tires. 
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PS Readers Talk Back 
[Continued] 


to avoid an accident. The National Safety 
Council says a car going 60 m.p.h. travels 88 
feet in one second. I find it difficult to believe 
that anybody could check his mirror and side 
window in less than one second. 

Jm™ Monrrz, Niles, Ill. 


Auto Editor Norbye says it can be done by 
an alert driver, if the car will respond ade- 
quately. 


Paint removal is easier with sawdust 


In “Paint Removal . . . How to Do It Right" 
[Apr.], the author recommends scraping off 
chemical removers with a wide-blade knife. I 
believe the following method is much better: 

Have several gallons of sawdust on hand. 
Apply the paint remover as recommended. 
When paint is softened, throw plenty of saw- 
dust on and, wearing an old glove, scour the 
sludge around until the sawdust absorbs all the 
remover. The sawdust will dig down into un- 
even spots and curves, without scratching the 
wood. Surface coloration also remains more 
even. Best of all is that sawdust absorbs the 
sludge so effectively that you can use it over 
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and over. When you're done with the job, just 
sweep up the sawdust for use the next time. 
Frank H. EMnnEY, Bay St. Louis, Miss. 


Every man's flying machine 


I think "Is This Every Man's Flying Ma- 
chine" [Apr.] is a fabulous story. It gave me 
the flying bug, and I'm sure numerous other 
bug-ridden hobbyists would like to know where 
they can get plans or kits. 

W. Grecc Fawrurop, Chalfont, Pa. 


For further information on the gyrocopter, 
write the Bensen Aircraft Corp., Dept. O, P. O. 
Box 2746, Raleigh, N.C. 27602. 


Request with teeth in it 


For years I’ve been buying blades for my 
bandsaw (blade 71%-inches long) that have 
eight teeth per inch. But my source of supply 
has now gone out of business and the only 
blades I can find have six teeth per inch—far 
too coarse for the kind of work I do. Does any- 
body know where I can buy blades with eight 
teeth per inch? 

Hanorp C. Kratz, Salt Lake City, Utah . 


Bumper to bumper traffic and short trips 
can make carbon and sludge build up fast in 
today’s high compression engines. But not in 
engines equipped with new PC Perflon oil 
rings. Why? Because Perflon rings are coated 


DANA PARTS DANA > DANA CORPORATION 
COMPANY a 


Perfect Circle | 
Perflon 
Oil Ring 


with Teflon—a material that’s so slick that 
carbon and sludge build-up is no problem. 
In addition, Perflon rings have a new wide- 
span slot design that speeds drainage. Ask 
for PC Perflon rings next time you re-ring. 
*Registered trademark for Du Pont fluorocarbon resin finishes. 


| Competitive 
oil ring 
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The Stanley Surform 
shaves everything but your beard. 


This could be the most useful 
tool in your house. It shaves, 
shapes and smooths practically 
any surface. 

You can trim a door down to 
size (without removing it from 
the frame). You can put a good 
clean edge on a plastic counter- 
top, fix a sticky drawer, make an 
aluminum storm window fit tight. 
You can take the bark right off a 
log, square up the edge of a brass 
plate, form a rifle butt, put a bevel 
edge on an oak plank, 
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even do a little fancy sculpturing. 

You can fit a board to an un- 
even wall, take the barb out of a 
copper pipe, make an asphalt tile 
snug, even remove excess filler on 
auto body jobs. And you can clean 
up a lot of those other little both- 
ersome household jobs you've 
been putting off. 

In short, Surform tools let you 
smooth things down, straighten 
things out, and round things off. 
Quickly. Effortlessly. 

In addition to the plane, 
Surform is available in 


The Surform Plane has a 
die-cast aluminum body, 
smooth hardwood handles, and a 
replaceable Sheffield steel blade. 


Surform Tools let 
you form a rifle butt 
— even do fancy 
sculpturing. 


file and the handy pocket size. 
They have replaceable Sheffield 
steel blades with 450 razor-sharp 
teeth. And every tooth has its own 
opening to prevent clogging — 
the shavings pass right through. 


2; ~ 


1. The Surform File works faster on wood 
than a rasp and has a wood handle, an 
aluminum body, and a 10” blade. 2. En- 
larged section of Sheffield steel cutting 
blade. 3. This pocket-size Surform is only 
51⁄2 inches long — couldn't be handier. 


Test the Stanley Surform for 
ten days. If you don’t think it’s the 


» most versatile tool you've ever 


used, we'll refund your purchase 
price. Pick one up this week-end 
at your local hardware store or 
lumber yard. Stanley Tools, Divi- 
sion of The Stanley Works, New 
Britain, Connecticut. 


helps you do things right 
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paint that'll stand be- No solv ners or turpentines 
quent repainting, turn with Du Po! ont LU ITE. You wash hands andl 
njoy life. brushes clean with just soap and water. 


' House Use the house paint that lets you finishr 
Ids its fresh, clean sooner, a paint less often, too— thes 
to repaint house paint s you extra free times 

en to resist to do the thi really want to do. 


1 loose. 


LaTex 


House Paint 


Better Things for Better Living 
..through Chemistry 


“Say, Smokey-" 


A clinic on cars by America’s 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


Smokey watches a race with T.A. Toombs, 


and address. 


one of his mechanics, and son, Smokey Jr. 


*Since the day I took delivery on my 1965 
Olds Delta 88 with a Super Rocket V-8, it has 
had noisy valve lifters. I change oil every 
2,000 miles. The dealer gives me no satisfac- 
tion. I would use an oil additive to quiet the 
lifters, as I did on an older car, but the Olds 
instruction book forbids that. Your opinion 
would be appreciated." 

P. E. LosuBoucnH, Largo, Fla. 

Lifter noise is not normal for this car, nor 
should you have to use an additive in a new en- 
gine. If your dealer can't, or won't, solve the 
problem, write the Oldsmobile Service Depart- 
ment, Lansing 21, Mich., and register a simple 
description of your problem. You should get 
action in a hurry, and at no cost, assuming you 
have followed all of their operating and mainte- 
nance procedures. 


"I heard on TV how a lady cooked stews, 
steaks, hamburgers, etc., wrapped in foil on the 
exhaust manifold of her car while traveling. I'm 
just nutty enough to try it if you don't think it 
would mess up the car." 

PuisciLLA HANZ, New Braunfels, Tex. 


It won't mess anything up, but now I've got 
a question: If you've got one of the newer cars, 
how are you going to find cooking space under 
the hood? 


“My 1965 Chrysler Newport sedan sounds 
like ‘riding in a barrel, even with undercoating 
and Firestone 'dead-rubber tires. The Detroit 
factory service says it's regrettable and refers 
me back to the regional factory service. This 
model will drive you nuts on a newly paved 
road. Any suggestions?” 

H. H. CoPENHAVER, Arcadia, Calif. 


I'm afraid that on your particular model of 
Chrysler, strength was more important to the 
manufacturer than good acoustics. The unit con- 
struction is far stronger than the body-and-frame 
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deal, but it amplifies and resonates noises that 
exist in all cars. I can only suggest that you 
turn up your radio good and loud. 


"My 1960 Rambler wagon with automatic 
had a rebuilt engine installed a year ago. At a 
light, in gear, it idles roughly unless put into 
neutral or accelerated slightly. Also, the idle 
becomes smoother with the windshield wiper 
on. 

TTAisro Sisko, Malba, N. Y. 


Go to a carburetor specialist who uses fuel- 
analysis equipment and get your engine tested 
under the same rough-idle condition. This ought 
to show up a too-rich or too-lean condition. I 
suspect it's too rich. It's possible also that you 
have an ignition problem, such as too much ad- 
vance, or plugs just not right for the rebuilt en- 
gine. A scope will indicate which cylinder or 
cylinders aren't firing properly. 


"My 1965 Mustang with 289-inch engine, 
2-by-2 seating, 6.95-by-14 tires, and ‘special 
handling package’ performs all right under nor- 
mal conditions, Not so in the mountains, or on 
sharp curves or slick roads. The excessively 
light rear end cries for more traction and sta- 
bility. How can I correct this?” 

Stewart KEEN JR., Atlanta, Ga. 


There are two solutions: 1) Install the Shelby 
handling kit. It’s all worked out to correct the 
situation—but will make the car ride like a 
bucking bronco. 2) Try the “home” engineering 
method. Install heavier front springs, or lighter 
rear ones, and the widest (but not the largest) 
tires that will fit the rims. Also, add a heavier 
front sway bar. That'll hold her down, but you 
won't get the rough ride. 


"The engine in my '47 Cadillac starts prompt- 
ly when cold, but when it's warm the starter 
runs until almost its last gasp before the engine 
catches. The engine has been rebuilt and is in 


Continued 


dn a ie sad I] 
AC Engineer's notebook: 


Every AC Oil Filter has millions of "dirt traps" 
to help protect the life of your engine 


With its millions of ‘‘dirt traps," the AC Oil Filter catches and holds 
abrasive impurities that are as small as 1/10th the diameter of a 
human hair and smaller. This means it takes over 76,000 of these 
particles to cover the head of a pin. This unsurpassed filtering effi- 
ciency, together with AC's advanced full-flow design, assures you of a 
continuous flow of freshly-cleaned oil to vital engine parts. This 
reduces engine wear, increases engine protection. To help your 
engine run better, last longer, ask for an AC Oil Filter next time [om] 
you change your oil. AC SPARK PLUG Division | =| 
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What does this symbol stand for ? 


A torque wrench, which helps a mechanic 
apply equal pressure to head bolts. The life 
preserver is the symbol of Quaker State 
Motor Oil. Quaker State is refined only from 
100% Pure Pennsylvania Grade Crude Oil. 
It keeps your car on the road, z 
out of the repair shop... 
saves you trouble and money. 
That’s why it’s the finest en- 
gine life preserver you can 
buy. Quaker State your car 
—to keep it running young! 


Quaker State Oil Refining Corporation 
Oil City, Pennsylvania 
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“Say, Smokey—" 
[Continued] 


good shape. No mechanic can tell me what's 
wrong.” 
Gren A. GRAYBILL, Barstow, Calif. 


Update the carburetor, change over to the 12- 
volt system, making sure the ignition gets its 
share of the juice, and she ought to run right. 
As I recall, all owners of that model have had 
the same problem of too small a starter. 


“I have trouble shifting from neutral into 
either low or reverse in my ’65 Falcon six with 
a standard three-speed box. Even after holding 
the clutch down for 10 to 12 seconds, the gears 
want to grind. Also, something wants to bind 
in the linkage. What's the answer?" 

C. H. LaNniN, Altona, Ill. 


You probably have clutch trouble. In low and 
reverse, with the clutch engaged, all gears ought 
to stop. Check the pressure plate in the clutch 
for even release, and the disk for grease or oil. 
The shift adjustment could enter into this prob- 
lem also, but first get the clutch working as 
it should. 


"Please settle a long argument about the 
proper handling of a standard shift when stop- 
ped at a traffic light. One argument is that 
the clutch should be depressed fully, and the 
gears in first, so when the light changes you 
can make a fast getaway. The opposing argu- 
ment is that the transmission should be in neu- 
tral with the foot off the clutch, to be pushed in 
and the gears changed when ready to go." 

Lonnie D. Cran, Albany, N. Y. 


The clutch on standard-shift cars should be 
used for shifting only—not waiting for the light. 
The throw-out bearing, which takes the load 
when the clutch is depressed, is usually the 
sealed-for-life type. If it is engaged for ex- 
tended periods—as at traffic lights—the lube is 
soon used up, and failure of this vital part re- 
sults. 


“My '63 Dodge V-8 will stall as many as five 
or six times in damp or rainy weather. The 
Chrysler people said they replaced the entire 
carburetor and choke linkage, but I still stall. 
We could sure use your help.” 

Ron Browninc, Overland Park, Kan. 


It’s pretty hard to pin down the trouble at this 
distance, but I would start by examining the air 
cleaner for wetness. If the carb acts normal in 
dry weather, I doubt the humidity gain there in 
rainy weather would cause it to act up. Have 
the ignition system, particularly the coil and 
high-voltage side, and distributor cap checked 
closely for leakage due to moisture. 


“The safety-belt buckle on the driver’s side of 
my '65 Chevy has slipped ever since I bought 
the car new. The dealer claims to have changed 


Continued 


COLOR-KIT, 
Model 7512 AB 

High performance Indoor and 
Outdoor Matching Transformers 
convert old-fashioned and inef- 
ficient 300 ohm hook-ups to the 
new Finco-Axial 75 ohm color 


7512-A Mast mounted match- 
ing transformer . . . list $5.40 


' 7512-B TV Set mounted match- 
ing transformer . . . list $4.15 


FINCO-AXIAL 
SHIELDED 

COLOR CABLE, 

CX Series 

Highest quality, 75 ohm swept 
coaxial cable (RG 59/U) com- 
plete with Type F fittings, weath- 
er boot ready for installation. 
Available in 25, 50, 75 and 100 


$8.65, $11.50 and $14.20. 


Write for Color Brochure #20-349 


complete 
color TV 
reception 


For the best color TV picture 


eliminates color-fade, ghosting and smearing! 
Improves FM and Stereo, too! 


QUICK, EASY INSTALLATION 

ENJOY brilliant "TV-Studio" color reception today by changing 
over to the new Finco-Axial Color Reception System. NOW, 
color fade, ghosts and smears are a thing of the past. Finco-Axial 
shields color sets against signal loss . . . eliminates outside 
interference and mismatch problems. 

Bubble packaged on beautiful 4 color card 


THE FINNEY COMPANY 34 WEST INTERSTATE STREET, DEPT.PS BEDFORD, OHIO 
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“Say, Smokey—” 
[Continued] 


it once, but it still slips and they refuse to re- 

place it again. If I turn my body either way 

while driving, it loosens. What can I do?” 
Cuartes D. Siete, Warren, Mich. 


Get a new belt from GM installed right away, 
no matter who pays for it. I don’t believe that 
buckle can be adjusted. A good belt will not slip. 
It tends to tighten under pressure. You may 
want to write Chevy’s Customer Relations, Gen- 
eral Motors Bldg., Detroit 2, Mich. Make sure 
you save the old belt to show them. 


“The standard transmission on my '62 Falcon 
has failed four times in less than 40,000 miles. 
Each time, the garage tells me that the cause is 
lock-ring failure. Then they install numerous 
parts at considerable expense, but the fault re- 
mains. There also has been a whine, apparently 
from the drive shaft, ever since the car was new. 
Any suggestions?” 

D. L. Tarnor, Ottawa, Canada. 


You would be better off to put in a new, up- 
dated transmission. I believe the original is 
short of beef in that model. It may seem like 
the expensive way out, but the other method— 
going through all the service bulletins and parts 
books for heavier replacement parts—could cost 
plenty, too. Whatever you do, ask for an align- 
ment check of the bell housing and flywheel in 


the mounting of your Falcon’s transmission. 


“My daughter's '61 Chevy with standard 
transmission has about 80,000 miles on it. She 
has never had even a valve job. But she has had 
at least a half-dozen coils installed, never by 
the same garage. I’ve owned Chevies all my 
life and never installed a new coil. What's up?” 

PAuL Feuer, Lansing, Mich. 

Usually coils start failing from wiring, polari- 
ty, or too low or high voltage. Look for voltage 
trouble. Check ignition during starting. and 
normal running, not just at idle. 


*My '61 Plymouth jerks badly under load or 
during acceleration, though it's hardly notice- 
able under no load. I replaced a cracked dis- 
tributor cap, which helped some but didn't end 
the trouble. Have you got a fix?" 

Don ANDRE Scribner, Neb. 

Sounds like one or more cylinders have bad 
plugs that aren’t doing their share under load. 
A sure fix is to put it under a Sun ’scope and 
load it a little. You'll get the message. 


Got a question on autos? Send it to: 

“Say, Smokey—'' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 
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The Ford GTs that finished 1-2-3 at the 1966 


Daytona Continental. 
And the Ferrari that won the 1965 Le Mans 


Jailable at 
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Would you believe there’s a 
convertible rear window that won’t 
discolor, resists scratching? 


Ford Motor Company has it! 


A Ford first—convertible rear windows made of pliant, clear glass! 


Take a seat in this ‘66 Ford-built convertible. Look behind you and 
you'll see one reason why people have come to expect the new ideas 
from Ford. The rear window in Fairlane, Comet, Ford, Mercury and Lincoln 
Continental convertibles is clear glass: a Ford innovation. Introduced 
in 1964, all-glass convertible rear windows won't yellow, wrinkle or rip and 
resist scratching. What's more, you don't have to unzip them to enjoy 
top-down travel. Made of special tempered glass, they bend as you lower 
the top. And because they're pliant (actually can take a 45? twist) 
these windows withstand shock and strain that would crack ordinary glass ! 
Other bright ideas you'll find in many Ford-built convertibles : top 
raising and lowering gear of exclusive low-friction design to produce 
long-lasting smooth operation, put less strain on batteries, save 4096 of the 
effort. Special top-bow clips that prevent unsightly ballooning at 
turnpike speeds. Super-tough 5-ply top fabrics with heat-sealed seams and 
soil-resistant vinyl topcoating. 
Take a look today at the latest fashions and features in convertibles ! 
You'll find them at your Ford and Lincoln-Mercury dealers. 


MUSTANG * BRONCO * FALCON « FAIRLANE * FORD * THUNDERBIRD * COMET * MERCURY * LINCOLN CONTINENTAL 
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Last-minute news and notes to keep you up-to-date 


Personal flying belt wins patent 

A Buck Rogers flying belt using a turbojet en- 
gine has been patented by Bell Aerospace Corp. 
engineers Wendell F. Moore and John K. Hul- 
bert. Unlike the rocket belt introduced by 
Bell [see “James Bond’s Weird World of Inven- 
tions,” Jan.], the jet belt is intended for sustained 
flying over relatively long distances. Its turbojet 
engine is mounted vertically on a corset-like as- 
sembly. Exhaust is channeled equally through 
two nozzles pointed downward at the operator's 
shoulder level. The engine uses conventional 
jet fuel. The patent also covers the throttle 
mechanism, directional control, pitch-trim con- 
trol, and fuel-supply warning system. 


Dirty oil for new engines? 

Dirty oil with a lot of solid matter may actu- 
ally be better for breaking in an engine than 
clean lubricant—at least according to Russian 
scientist V. A. Lelyuk. In tests with single-cyl- 
inder engines in which friction. between bore 
and piston was measured with special equip- 
ment, he found that the lubricating qualities of 
certain oils actually increase with dirtiness un- 
der extreme friction conditions. New engines 
ran cooler with used oil than with clean oil. 
No difference in surface quality—the micro- 
scopic smoothness of piston and bore surfaces 
—was found between engines broken in with new 
oils and those broken in with used oils. 


Branding cattle with a cold iron 

The red-hot branding iron, a time-honored 
cowboy tradition, is obsolete: Better results 
can be obtained by branding animals with su- 
perchilled metal brands. In research for the 
U.S. Department of Agriculture, Dr. R. Keith 
Farrell has found that cold branding is painless, 
causes less hide damage, and makes it possible 
to spot brands from a distance, since there is a 
growth of white hair and skin over them. Brand- 
ing is done with a copper brand chilled in a 
dry-ice-alcohol bath to —158 degrees. 


Beepers for lost H-bombs? 

In the wake of the loss and subsequent re- 
covery of four hydrogen bombs over Spain 
[see page 86], the Air Force is reported to be 
considering attaching miniature beeper trans- 
mitters to the weapons to aid in locating them 
in the event of an accident. Different kinds of 
devices might be combined: a homing trans- 
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By W. STEVENSON BACON 


mitter of the type now carried by military 
aircraft to aid search-and-rescue efforts along 
with an electronic transducer which would emit 
sonar "pings" for pinpointing a bomb under- 
water. 


Light dimmers for electric lamps 
Simple dimmers for electric lamps that fit 
right into a standard lamp socket and give step- 
less control from full bright to dim will be 
standard home equipment in the near future. 
The dimmers would use a built-in potentiometer 
with a switch in place of the simple on-off 
switch now used. Miniature solid-state elec- 
tronic circuitry would be built into the socket. 
Key to the lamp-dimmer device may be a tiny, 
low-cost (less than $1) "sensitive-gate Triac" 
recently announced by RCA. It would be used 
in a circuit similar to one utilized for controlling 
tool speed that was published in the November, 
1965, issue of PS. 
Continued 
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A walking cargo truck that looks like a huge insect 
is the latest of a series of man-amplification de- 
vices under development by GE for the Army. The 
first such device with four legs, it acts as an ex- 
tension of the driver, who attaches controls for 
front "legs" to his arms, controls for rear legs to 
his own legs. By moving his limbs, he moves the 
truck over any terrain at five m.p.h. He feels what 
the machine “feels,” can place “feet” on solid 
ground. The truck is 10 feet tall, 10 long, four wide. 


REDWOOD FINISH 
FOR ALL WOODS! 


Seals and colors 
in one coat 


Allows natural 
grain to show 
ncs 


Beautifies interiors 
and exteriors 


EOWOODIZE 


in pints, 
quarts and gallons 


Now—rich redwood glamour 
on Philippine mahogany, 
cypress, cedar and other 
woods! REDWOODIZER 
even makes redwood hand- 
somer! With Penta protec- 
tion from rot and insects. 
Seals out moisture; kills ter- 
mites and fungus. For new 
wood or over old finishes. 


Controls ‘‘wild grain" 


Provides hard coating 
as base for finish 


Prevents rot and 
insect damage 


| PEMTAPRIME 


(SEALER || 


in pints, 
quarts and gallons 


Seal, prime, protect —in one 
easy step! PENTAPRIME 
seals moisture out, primes 
and equalizes surface poros- 
ity foreven painting orstain- 
ing over hard or soft grain 
areas; controls grain raise. 
Prevents fungus growth, 
rot, attack by termites and 
other wood borers. 


TESTED 


Gyms, hallways, 
heavy-traffic areas 


Flows easily, 
dries fast and hard 


Glass-smooth, 
high gloss for all wood 


in pints, 
quarts and gallons 


Rugged! Beautiful! Carefree! 
TRAFICON is aclear, poly- 
urethane finish “too tough 
to scuff." Dries fast—walk 
onitin an hour! Never needs 
waxing! Ready to use—no 
mixing. No strong, lacquer- 
like fumes; no highly flam- 
mable solvent. For furniture, 
cabinets, bar-tops, too. 


DeMERT & DOUGHERTY, INC. 
General Offices: Chicago, Illinois 
Plants Coast-to-Coast 


GUARANTEED 


MAKERS OF: SUPER-SAFE, STRIPRITE, 
NU'AGIN, COVERZIT, VINYLYZ, DRY 
MURIC, SILICOAT, CEDARIZER, BRUSH- 
FLUSH AND OTHER HOME PRODUCTS. 
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master chemists to the building trades 


A few years ago, he was just an- 
other guy. Putting in long hours 
in a monotonous job. Barely able 
to make ends meet. No prestige. 
And no opportunity to getahead. 

But Bob Jones had determina- 
tion. He looked around and saw 
other men being promoted. Men 
with no more on the ball than he 
had. Except for one thing. Spe- 
cialized training that made them 
worth more to their employers. 


So then and there Bob made 
up his mind to get out of the 
rut he was in. He read an ad for 
International Correspondence 


Bob Jones boosted 
his salary 300%*. 
Could you do the same? 


Schools, and mailed the coupon. 
(The same coupon you see at 
the bottom of this page.) And 
though he didn't know it, he'd 
already taken his first step up. 


Soon, Bob was busy studying 
in his spare time. Learning new 
skills, and applying them in his 
work. It wasn't long before he 
was offered a better job, with a 
fat increase in pay. Then came 
other promotions—and each 
time, more money. Bob Jones 
was starting to go places. The 
future was bright. Today, his 
salary has skyrocketed 300%! 


Bob Jones’ success story isn’t 
unique. It simply proves what 
determination can do. You can 
do it, too, if you're even half as 
interested in making good. Pick 
the position you want, and I.C.S. 
will help you prepare for it. Just 
asit helped Bob Jones, and hun- 
dreds of thousands of others. 


Clip this coupon now. Mail it 
atonce. You'll receive 3 valuable 
booklets—free. They'll prove to 
you that Bob Jones' success 
story can be yours! 


*The true story of Robert E. Jones, Houston, 
Texas. From the success files of I.C.S. 


More than 7,000,000 men and women have already enrolled with 1.C.S. 


Clip coupon here—and take your first big step to real success! 


1. C.S., Scranton, Penna. 18515 


Accredited Member 
National Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS TI 


CONVENIENT PAYMENT PLAN. 


Dept. 1608, Scranton, Penna. 18515 (In Hawaii: P. O. Box 418, Honolulu. In Canada: I. C. S. C; 


Yes, | want to know about how | can get ahead through I. C. S. Rush me FREE Success Kit with 3 valuable booklets: How to Succeed,” 
opportunity booklet on the field I've checked below, actual sample I. C. S. lesson. (Special WICS booklets for women.) 


ian, Ltd. In other countries: 1. C. S. World, Ltd.) 
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5 Henting & Air Conditioning F Advertsin E Chem. Lab. Tec! J Practical Li Cj High School Vocational C} Power Plant Eng'n'r'ng 
E Bisness Réministration £E Plastics Teche 5 Reading El CA Sollege Preparatory Ei Steam Engineen 
[s] House Planning, Interior Canadian Business Courses. CIVIL ENGINEERING Blueprints LANGUAGES SUPERVISION 
Desi Gost Accounting ; Cwil Engineering ELECTRONICS. (Edited by Berlitz) ©) Foremanship-Sup' ry 
Z Reading Arch. Blueprints [ © Construction tngwvng Electronic Computers fenh D 7| personnel-Lab, horns 
E Retr geration, C Highway Engineering _ Electronics Fundamentals `) italian TV-RADIO 
Air Conditioning D Sewage Plant Op'r J Electronics Technician MECHANICAL p E 1) Radio & TV Servicin 
ART and DESIGN O Structural Engineering jeneral Electronics 5 Gas and Electric MEUM 
Ù Commercial Art O Surveying & Mapping dustrial Electronics) Industrial Engineering wer cn 
C) Interior Decorating puters C Water Works Operator Tactical Telephony = Ind. Instrumentation 5 
Sign Painting (Programming the 1401 DRAFTING ENGINEERING 7) Machine Design Textile 
C Public Accounting D Architectural Machine Shop Practice 


esign D Other (Please specify) 
C Sketching & Painti 


O Purchasing Agent 


O Drafting Technology £ Chemical Civil = Quality Control 


N 
n (Please indicate whether Mi, Miss or Mrs.) Age. 

Address xs 

City, a _State_ - Zip Code 

Occupation Employed by — (31 am a member of U. S. Armed Forc: 
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253 ways to win yourself a 


RAISE IN PAY 


Dozens of new careers are open to you with I.C.S. answer your questions. Easy-to-read, illustrated 
training. More than 250 job-related courses. texts, written by authorities, are yours to keep. 
Oldest, largest correspondence institution. 7,500,- Famed 1.C.S. diploma to graduates. Convenient 
000 students since 1890. Learn facts, theories, payment plan. Take charge of your future now. 
practical applications. Instructors guide you, Send our coupon for three FREE booklets. ~ 


ACCOUNTING Automobile Technician ^ | Structural Engineering | High School General Industrial Heating TEXTILES 
Accounting for Business | Automotive Mechanic Surveying and Mapping | High School Mathematics | Plumbing Carding 
Programmers Diesel-Gas Motor Water Works Operator High School Secretarial — | Plumbing & Heating Carding and Spinning 
Accounting (Canada) Engines GRAFTING High Schoo! Vocational | Practical Plumbing Dyeing & Finishing 
ci M BUSINESS Architectural Drafting LANGUAGES Baresi Loom Fixing Spinning 
ease Advertising Design Drafting (Edited by Berlitz) T TAN 
Cost Account Basic Inventory Control — | Drafting Technology French ^ German ACE 
CPA Review accounting | Business Administration — | Electrical Drafting Italian anish Textile Mal Superis 
E | Business Management & — | Electrical Engineering PULP AND PAPER ping 
Executive Aocountint Marketing Drafting basic raed Paper Machine Operator | TRAFFIC 
Genel Aecounting Business Management & | Electronic Drafting Industrial Foremanship Paper Making Molor Traffic Management 
Production Introductory Mechanical i k Pulp Making Railway Rate Cler 
Industrial Accounting Canadian Business Courses | Drafting pudustriat Supervision | Pulp & Paper Engineering | Traffic Management 
Junior Accounting COBOL Programming Mechanical Drafting v " Pulp & Paper Making 
Legal Accounting. C ETATEM Mene Meerelin Tan | Petsonnel-Labor Relations | PUP & Paper Making "TV. RADIO. 
Dees AOUTRE i Practice Print Reading MATHEMATICS aes SNAS ELECTRONICS 
a Direct Mail & Mail Order | Sheet Metal Layout for | Advanced Mathematics Etats Salesmarghip | Communications Techn'ay 
Practical pee m Advertising Air Conditioning Mathematics and Mechanics »s Management lectronic Fundamentals 
ti 1 Industrial Psychology Structural Drafting Tor Engineering Electronic Fundamentals 
Public Accounting Magazine & Ni Mathematics and Physics | Salesmanship (Programed) 
Small Business Accounting | “Advertising «| ELECTRICAL for Engineering SECRETARIAL Electronic Fundamentals 
Siertin Mee Tn Managing a Small Store [code ed d Mathematics & Physics for | Clerk-Typist eth Electr, Equip. feng 
Marketini Technicians 'ommercial lectronic Instrumentation 
Service Marketing Research Servis Modern Elementary Legal Secretary & Servo Fundamentals, 
ARCHITECTURE | Modern Executive [ced vee er Statistics Medical Secretary Electronic Principles for 
AND BUILDING, | esee Gow opturer” — |MecHaMicaL | Calena Secretary | Avonaton ng 
Architecture” — | Office Management evklectronic option) | Aircraft & Power Plant | Stenographic Calculus 
d à lectrical Engineering Tec jechanic 
Building Contractor Programming for Digital — Electrical instrument Tech. | Industrial Engineering | TYPewriting grec ae hone 
esd ene Programming the IBM 1401 | industrial Electrical Tech, | Industrial Instrumentation | SHOP PRACTICE is 
tt Power Line Design and | Machine Design rill Operator : 
Bailing Malntenince Soopster Construction Mechanical Engineering | Foundry Practice kr dl 
p M Furcissing Ment Power Plant Operator Quality Control Industrial Metallurgy NC a 
pent MN Eee] (Hydro or Steam Option) | Safety Engineering Tech. | Lathe Operator Genera Electronics ih 
Wowse Panini Intécion | Practical Electrician Too! Design Machine Shop Inspection | Ger ene Eoun, Tong 
Design Retail & Local Advertising | Practical Lineman Value Analysis Machine Shop Practice , | Electronic Equip. Tr 
Painting Contactor Retail Seling t Reading Electrical PETROLEUM Machine Shop Practice & | Systems Servicing 
asprime Industrial Electronics 
Reading Arch. Blueprints | Systems and Procedures Natural Gas Production & weis Engineering | fog c 
Review in Arch. Design & | Analysis ENGINEERING Transmission Industrial Electronics 
Practice (Professional) Oil Field Technology Engineering 
Review of Mech. Systems | CHEMICAL. n Chemical Ci Petroleum Production Industrial Electronics 
in Buildings ical Engineering Electrical | Mechanical | Petroleum Production hani pim aka, 
Industrial Management for | Engineering ical Radio- 
pa MR engineering Unit | "Engineers Petroleum Refinery Oper. prada Mirianin Practical Telephony 
Commercial Art | Laboratory Tech. | ENGLISH AND Pipeline Entiserjee Rigging Pre Tad dry 
Commercial Cartooning | Chemical Process Operator | WRITING PLASTICS Too! Engineering Techn'gy . 
Interior Decorating Elements of Nuclear Energy | Better Business Writing Plastics Technician Tool Grinder Bie Hes of Semicond 
Oil Painting for Pleasure | General Chemistry Free Lance Writing PLUMBING. Toolmaking Bees amir C 
Show Card & Sign Prod. | Instrumental Laboratory — | Introductory Tech. Writing | HEATING. AIR Turret Lathe Operator Expert anne 
Bertone Seeing | civit feme |Arta © [STEAM ane. | Rig £ N Soe wn 
sh ir Conditioning adio ervicing 
Sketching & Painting ENGINEERING Short Story Writing Air Conditioning Maint. DIESEL POWER Equipment Training 
AUTOMOTIVE Civil Engineering HIGH SCHOOL Domestic Heating with Boiler Inspector Second Class Radiotele- 
Automatic Transmission | Construction Engineering | High School Business pii Gas sti Industrial Building 
ialist lighway Engineer igh j ymestic 'rigeration. 
Automobile Body Rebuilding | Principles of Surveying High School College Prep. | Heating Power Plant Engineering Ecke and 
& Refinishing Reading Highway Blueprints | | (Arts) Heating & Air Conditioning | Stationary Diesel Engines immunications 
Automobile Electrical Tech. | Sanitary Engineering High School College Prep. | with Drawin Stationary Fireman Servicing 
Automobile Engine Tune-Up | Sewage Piant Operator ‘Engineering & Science) | Industrial Air Conditioning | Stationary Steam Eng. — | TV Technician 


Clip coupon—and take your first big step to real success! 1.C.S., Scranton, Penna. 18515 Aatomi Home tuny Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS TI 


Dept. 1610, Scranton, Penna. 18515 (In Hawaii: P.O. Box 418, Honolulu. In Canada: I.C.S. Canadian, Ltd. In other countries: 1.C.S. World, Ltd.) § 


Without cost or obligation, rush me “HOW to SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson. 


1 

i 

[| New! Special Package for Women! Special training programs for industry Convenient Payment Plan 
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i City, State Zip Code, Working Hours. AM. to. P.M. 
1 2 [C] Lama member of U.S. Armed Forces 
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With these you can 
do almost anything 


Remove paint . 

floor tiles... So 
putty . . . Bend glass tub- 
ing...Hard or soft-solder 
metals ...Sweat pipes.. 
Start charcoal fires i 
Perform hundreds of 
household, hobby, and lab- 
oratory jobs. 


The new RonsonVaraflame 
Torch adjusts from pin- 
point to blowtorch flame. 
Easy to handle. Comes 
with Multi-Fill® Butane 
Gas Injector (available 
everywhere), and big in- 
struction/idea booklet. 


Ronson Corp. 
Orc Woodbridge, 
New Jersey 
* Suggested Retail Price. 


Available in Canada. 
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Full-color 3-D “windows” 

Color pictures that look real enough to step 
into may decorate your living room as a result 
of new developments in holography, a system 
of lensless photography that makes use of co- 
herent (all of one wavelength ) laser light to both 
take pictures and reproduce them. By develop- 
ing a technique that uses the thickness of the 
film as well as its surface area to record laser 
photos, Prof. George Stroke and A. E. Labey- 
rie of the University of Michigan have created 
true 3-D pictures that can be viewed with ordi- 
nary, noncoherent light, although a laser must 
be used to make them. By using two laser beams 
of different colors, the resulting holograms ap- 
pear in full color. 


Mind over matter 


Why do some persons catch influenza while 
others never seem to become infected? It's 
probably due to superior mental resistance to 
disease, Army research indicates. In tests con- 
ducted at the Army Biological Laboratories, Fort 
Detrick, Md., and reported by the American 
Medical Association, 96 men out of a group of 
480 were found to be "psychologically vulner- 
able" to illness. Another 78 were termed “inter- 
mediates," while 306 of the men were classed 
as psychologically “nonvulnerable.” When an 
outbreak of Asian flu struck, “vulnerable” men 
reported illness almost 2% times as frequently 
as “nonvulnerables.” 


Air bag to carry seven at 35 m.p.h. 


An inflatable hovercraft powered by two small 
gasoline engines that blow it up like a vacuum- 
cleaner bag has been demonstrated by Britain’s 
Ministry of Aviation. The lightweight 150- 
pound vehicle, which can be stored in a car 
trunk when deflated, is made of two-ply rubber- 
ized cotton, a material first developed for skirts 
for conventional hovercraft. The skirt was so 
successful that experts decided to give it its 
own power source. The first test vehicle can 
be accurately controlled, and has been driven 
over all types of surfaces including parked cars. 
It is portable and can be carried or parachuted 
into jungles, swamps, and other remote areas. 


lon beam may improve telescopes 

Giant, distortion-free telescopes better than 
any built to date are expected to result from the 
accidental discovery that a beam of charged 
partieles can be used to give a telescope mirror 
a microscopically smooth polish. In tests of a 
new atomic accelerator at the University of 
Arizona, a beam of ionized particles was acci- 
dentally directed at a piece of polished silica. 
Later checking showed that the beam had im- 
proved the polish of the glass. Drs. A. B. 
Meinel, S. Bashkin, and A. Loomis, who made 
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WHAT FITS IN 14, 15, 16-FOOT 
RUNABOUTS, STARTS LIKE “GO” | 
RUNS ON REGULAR GAS, HYPOS | 
- YOUR CRUISING RANGE AND 
GIVES YOU THE FEELING YOU'RE 
CAPTAINING A PT BOAT? | 


: -— The new Chrysler 80 Inboard-Outdrive brings all of the advantages 
of | O power to smaller runabouts. Its powerful 80 hp., 4-cycle, 


« J fresh-water-cooled engine starts in a hurry, purrs like a pussycat 
- on regular gas and takes you miles farther without stopping for fuel. 
T Es You get the dependability and economy of an inboard combined with 


CHRYSLER 80 INBOARD-OUT- the maneuverability, roominess and trailerability of an outboard. 
DRIVE. 80 hp., 4-cylinder, 4- * 
EXC RATE ue M Say good-bye to gas-oil mixes, konk-outs and paddles. When you 
ine; 91 cu. in. displ.: 2- : d 
Sonatas in rin Kir put a Chrysler 80 in a 14, 15 or 16-foot runabout, you're going 
Single transom hole mounting. i ! 
Weight complete : 350 Ibs. Tet elass} 
And that's not all! The new Chrysler 80 is just oze of a great line 
of Chrysler Inboard-Outdrives (see below). Ask about them at your 


boat dealer. Order one in your next boat! 


MARINE DIVISION ELA 
X d CHRYSLE 


CHRYSLER 
|, Chrysler 1'O's come in 11 models, 8 horsepo: 


JUNE 1966 "€ 29 


. 
Qusar is for candy 
(and tenderfoot pipesmen) 

Revelation is for pipe smokers 
who’re tired of sweet, syrupy 
blends. You get the rich naturally 
mellow flavor of five great tobac- 
cos. It’s a taste you can stick 
with all day long. 


Revelation is for 
the experienced 
pipe smoker. 


LEARN AIR CONDITIONING 
REFRIGERATION & HEATING, 


Want big money? A better job or a business of your 
own? Learn Air Conditioning, Refrigeration & Heating. 
Over 20,000 new mechanics needed yearly. CTI sends 
25 kits. You build a refrigeration system (see picture 
at right). Many students earn as they learn, Mail coupon 
now for valuable FREE booklet. 
———— be ee a a 
| COMMERCIAL TRADES INSTITUTE Dept. PS-666. 

1 1400 Greenleaf Avenue - Chicago, Illinois 60626 $ 


[| 

1 

f NAME AGE_ 

f ADDRESS. H 
[1-147 STATE zip. : ' 


Imm rA credited Member National Home Study Counciless seemed 
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the discovery, estimate that each ion in the 


beam removed one atom of glass—a precision 
heretofore unheard of in mirror polishing. 


Electric motor starts, stops, instantly 


A new type of electric motor that can start, 
stop, and change speed almost instantly has been 


| developed by Dr. David E. Wiegand of Argonne 


National Laboratory. The motor consists of two 
stationary core sections, one outside and the 
other inside, a thin, lightweight aluminum 
sleeve. The sleeve is the only rotating part, 


eliminating the heavy rotor used in conventional 


| electric motors. 


The motor is expected to find 
use in servomechanisms and other devices such 
as mechanical “hands” or manipulators. 


New process promises cheap aluminum 
Cheap aluminum may replace steel for ship 
hulls, bridges, and other heavy construction if 
a recently patented process for making the 
metal is perfected. Aluminum is expensive to 
make because it requires great quantities of 
electrical power—traditionally, low-voltage direct 
current at high amperage—to separate alumi- 
num from bauxite ore. According to Isaac M. 
Diller of Westport, Conn., inventor and indus- 
trial physicist, the amount of power required 
can be cut in half by using high-energy dis- 


| charges of millions of watts at from 1,000 to 


5,000 volts. The pulses start a chain reaction in 
the alumina solution, and the reduction of alu- 
minum continues for many hours afterward. 


Do loud noises bother you? 

The teen-ager who turns up the sound of a 
record player or TV while studying apparently 
knows what he, or she, is doing. This is the 
conclusion of University of Southern California 
researchers who gave 211 high-school students 
a verbal-reasoning test while blasting recorded 
playground noises at them at 85 decibels 
from speakers around the room (85 decibels 
might be compared to a symphony orchestra 
during a crescendo). Although the noise level 
was disturbing to adults, the students did just 
as well in the test as a control group tested in 
a quiet room. 


Air Force tests upward bombing 

An ejection system that would throw bombs 
straight up 150 feet or more from an attacking 
plane is under study by the Air Force. Like 
previous toss-bombing techniques, upward ejec- 
tion would permit bombers to attack at ex- 
tremely low altitudes to avoid radar and still 
escape the blast of even a nuclear bomb. In 
tests now under way at Holloman Air Force 
Base, N.M., dummy bombs are being ejected 
150 feet above a rocket sled traveling up to 
twice the speed of sound. 


Win $100, enter 
the Pliobond 
“Stickup” , 


Send us the most interesting use of the 
month for PLIOBOND® and we'll send you 


back $100. yARNING rusa 
Some hints. PLIOBOND is a rubber-based ga MAMIO. CONTAINS METHYL 

adhesive. It can seal and coat. Joins wood to A READ BACK PANEL CARER 

metal to glass to cloth to rubber. Virtually 

anything to anything. 


Forms a tough flexible bond that resists impact, 
oil, oxygen, water, many solvents and chemicals. 
Actually grows stronger with age. 

Still stuck? PLIOBOND can mend, waterproof, 
insulate, or reinforce just about anything around the 
home, or cars, in workshops. 

You take it from there. Send us a brief 
description of your use—it could be a winner! 


Top tip received by last day of month of 
issue wins $100. PLIOBOND Stickup 


Contest, P. O. Box 9115-PS, Akron, Ohio 44305. 


PLIOBOND "STICKUP" CONTEST RULES 

1. Describe in 50 words, or less, an interesting and 
unique use for Pliobond adhesives. Use an entry coupon 
from pour local store, or plain paper no larger than 8¥2 
x 11 to enter. 


2. Send as many entries as you like to Pliobond Stickup 
Contest, P. O. Box 9115-PS, Akron, Ohio 44305. Send label 
or other evidence of purchase with each entry. 
3. $100 awards limited to one for each contest. Individ- 
ual contests run in April, May, June, September, October, 
1966. Entries must be postmarked by the last day of the 
contest in which you enter. All entries become property 
The Goodyear Tire & Rubber Company and are not 
returnable. 
4. Entries will be judged by Goodyear and the decisions 
of Goodyear will be final relating to questions about the 
| contest and winners. 
| |. 5, Contest open to everyone in the U.S. and possessions 
and Canada, except employees of Goodyear, the distribu- 
| tors of Pliobond adhesives and their immediate families, | 


Contest subject to Federal and State Local Regulations. 


6. All winners will be notified no later than November, | 
1966. List of winners will be sent on request enclosing | 


self-addressed stamped envelope. 


1% FL. 0Z. NET 
GOOD/YEAR . i diam 
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Silicone Seal 
saved me a $25 
repair job...” 


= N 


i. — sd 
+++ Over six months ago, | 
used it to fix a ripped rubber 
seal in our washing machine. 
No leaks since. Saved $25 
replacement cost.” 

H. C. Bellman 
San Fernando, Cal. 


“Repaired a broken iron han- 

dle with Clear Silicone Seal. 

It wears and wears. Also 

repaired a broken lamp. | 
Wouldn't be without it.” 

A. Zubuss 

Philadelphia, Pa. 


d 
“After tr 


ing every other 
caulk wit! 


kaut success, and 
replacing tile over the tub 
four times, we finally solved 
our caulking problem with 
Silicone Bathtub Seal.” 

G. E. Dawes 
Owatonna, Minn. 


SUPER GLUE! Silicone Seal bonds to glass, ceramic, wood, 
metal, fabric, leather and other hard-to-glue materials. 
PERMANENT CAULK! Silicone Seal is permanently water- 
proof and flexible, won't crack 
or shrink. Use indoors or out. 
“DO-IT-YOURSELF” RUBBER! Sili- 
cone Seal makes flexible door 
bumpers, protective strips, gas- 
kets, noise and vibration damp- 
eners. 

FOUR COLORS. Transparent, 
white, aluminum, black. 

Tell us about your unusual use 
for Silicone Seal. If we use it in 
ads, we'll pay you $10. All ideas 
become our property. Write: 
Section CT-F, Silicone Products 
Department, General Electric Co., 
Waterford, N. Y. 


"| used Si 
cushion the noise of sliding 
closet doors. Placed dabs 
near top and bottom to stop 
bumping and fani 

B. Crompton 


North Kingstown, R. I. 


3 oz. and 1 oz. 


GENERAL QD ELECTRIC 
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Gas pump works on credit card 


A motorist in Sweden needs only his credit 
card to get gas from this self-service, 24-hour- 
a-day pump. The motorist inserts his card 
in a slot, records his code number on a ring 
of pushbuttons, closes the door, and fills up 
with gas, after which he reopens the door to 
retrieve his card. He’s billed by punched 
tape in a computer. 


Plywood in racer cuts weight 


With a plywood midsection replacing 
metal, the British Costin-Nathan two-seat 
sports racer keeps its weight down to an 
amazing 700 pounds. The plywood is sup- 
ported by tubular space frames at front and 
rear. The competition car's nose and tail are 
clad in aluminum. Its Sunbeam Imp engine, 
upped to 61 cubic inches, snorts out 100 hp. 


| SAVED *80 oo" 
IR CONDITION YOUR OWN CAR 
"COMFY 


It's easy, and it's great. Just a couple of evenings or 
a Saturday morning and you can air condition your 
present car — and save eighty dollars with COMFY- 
KIT. You don't have to be a mechanical wizard. Every- 
thing you need is supplied: kit, tools, easy to follow 
step-by-step illustrated instructions. Made by the leader 
in auto air conditioning since 1949. Backed by a 12 
month, 12,000 mile warranty. The price to you is $149 
(you save at least $80). Fits all U. S. cars. Can be 
transferred from car to car for $25 or less. Think you 
can do it? Then send $1 for complete instruction pack- 
age, applicable against purchase price. Better yet, 
send $149.50 and get your unit right away. Lay-away 
plan available. Please state size of engine, make, model 
and year of car. No obligation. No sales call. 


ACT NOW! 
write for 
Y : | FREE 
ENJOY THE LITERATURE 
~CooLes 
RU CAR IN TOWN 


THE bats ON - SUMMER'S HERE. 


Beat the heat with COMFY-KIT auto air conditioner 
you install yourself. 
HERE'S WHAT PHIL McCAFFERTY SAID ABOUT 
COMFY-KIT IN THE POPULAR SCIENCE 
ARTICLE 
"How does it work? In a word, splendidly. | found that 
COMFY-KIT would usually chill my car 30 to 35 degrees 
below outside temperatures." 
DON'T SUFFER THROUGH ANOTHER SUMMER, 
HOT, WILTED, TIRED, DAMP AND STICKY. 


GET YOUR £UMFY A77" NOW 


ORDER BLANK 
To: COMFY-KIT 1707 E. Ohio Street, Dallas, Texas 75216, Dept. PS 
Rush COMFY-KIT to me — I want to be cool. Enclosed is down payment ($30.00). | will pay 
balance ($119 plus delivery charge) when delivered to me. 


NAME: 
ADDRESS: ý 
GITY: - STATE: 

My car isa (year); — (make); (model). 
Horsepower: . . .. — Power Steering: Yes No. 


Stickshift |. ^ or Automatic —  ; Smog Control Device: Yes No___ 
Please send me SPECIAL SET OF 4 TOOLS for which | enclose $8.00 deposit, 
which will be returned to me when | return the tools to you. 

Amount enclosed $30.00 (down payment) plus. — (tools if desired), total. 

Plus ə Tax where applicable. 
Note: Special mounting brackets for 1965 Ford, GMC and AMC cars with smog devices $15.00 extra. 
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DAP® teret CAULKING 


Fills heat-wasting cracks 
around windows, doors, con- 
struction joints. Gives airtight, 
watertight seals that last and 
last. Sticks tight to wood, brick, 
glass, stone, tile, cement. Stays 
flexible. Sold at leading hard- 
ware, building supply, paint and 
specialty stores. 


DAP DAP INC., Dayton 31, Ohio 
@ SUBSIDIARY OF Atbygt, fuc. 


Speedy Spra er. 


7 times faster than brushing! 


Handy, efficient sprayer for dozens of. 
jobs around the house. Does an hour's 

work in minutes. Handles most paints, 

varnishes and insecticides. Speedy 
Sprayer''Compact 404" Outfitcomplete 
with gun, hose and compressor. 33 995 

only 

‘Slightly higher Denver Wast 


Write for “How to Spray" booklet and catalog. 


W. R. BROWN CORP. 
2701 N. Normandy Ave., Chicago, IIl. 60635, 
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KOLLAU 


Magnet on side of boat 
draws it fast to steel- 
lined side of dock for 
steady mooring and no 
water gap for passengers 
to step over in landing. 


Magnets speed 
ferry's docking 


Big battery-powered 
electromagnets at a 
ferry's sides and steel 
plates lining its berth 
save time and work in 
handling 40-foot diesel 
ferries crossing a lake at Fiba, Germany. 
The pilot throws a switch to activate the 
magnets and draw the ferry in smoothly to 
the dock where passengers debark. When 
he’s ready to leave, he reverses the magnetic 
field and pushes off on his next trip. 


Car-top and trunk-lid bike racks 
Bicycles can be carried on the top of your 
car or on the trunk lid with either of the racks 
shown above. The rack clamped to the top 
holds one bike; that on the trunk holds two. 
The trunk can be opened without removing 
the bicycles. Gerard Metal Craftsmen, Har- 


bor City, Calif., sells the single-bike model 
for $17.95, the other for $24.95. 


. ELECTRONICS DIVISION AUTO-MECHANICS DIVISION 


1, Electronics-TV-Radio Servicing 1. Automotive-Diesel Master Course < 
and Communications 2. Automotive Mechanics 
. Master Course in Electronics-TV- i 3. Diesel Mechanics 
Radio Advanced TV and Industrial d . Engine Tune-Up and Electricity 
Electronics Eighty million cars and trucks need 
. FCC License Course < maintenance. Here's real opportunity! 
. Radio Servicing (AM-FM-Transistors) Get and keep valuable tools. No kit 
|. Television Servicing (Including Color) Y deposits, no extra cost. 
. Stereo, Hi-Fi and Sound Systems 


: Basic Electronics NO KIT DEPOSITS — HOME APPLIANCES DIVISION 
1. Home Appliances Master Tech- 
AIR. CONDITIONING- nician's Course 
REFRIGERATION DIVISION x Pal eta 1 
Ts NEUE " Ir > epare for full or part time career. 
L A pamatang WefEider atu Earn while you learn. No kit deposits. 
2. Air Conditioning Refrigeration & Tools included at no extra cost. 
Electrical Appliances Master Course 

[o income m parvicing a e 

ig equipment kits with both courses a 
no extra cost. No kit deposits. e. 4000 S. Figueroa St., 


N 


Los 


HIGH SCHOOL AT HOME | CLASSROOM TRAINING AT LOS ANGELES © NATIONAL, TECHNICAL. SCHOOLS, DEPT. 2026 s 
Mahona ariora ss dl Boe EL pe ad Please rush FREE BOOK AND SAMPLE LESSON. on 


only subjects you need. Angeles Check Resident ^ los Courses in the Division checked below. No obliga- 


jo" 1 
Study at your own pace. | School box in coupon sane we I tion. No salesman will call. Please check one only, 


Everything included at one for full details e oO eons D) AIR CONDITIONING 
low Tota, Check special e Á Bin a AS MeciNICS MEA EE Ton 
High School box in coupon | SEND FOR FREE BOOK * * O HOME 


"amm. for complete FREE Diploma | & SAMPLE LESSON Division 


information. 


"NATIONAL Ce SCHOOLS /. 


WORLD-WIDE TRAINING SINCE 1905 
4000 S. Figueroa St., Los Angeles, Calif. 90037 


YOU ENROLL BY MAIL. NO SALESMAN WILL CALL. 


--Earn To $15 An Hour Full or Spare Time-- 


NVESTIGATE ACCIDENT 


4 D Nn ‘SCHOOL Department 
Name Age 


a 
l 
Li 
Li 
1 
a 
po TT I 
> = Address D 
City — — — — — — State. ZIP 
V oO Check here if interested only in classroom 


ing at Los Angeles. 
Se um um eee ee eee = 


e 


Sone e 


CAR FURNISHED EXPENSES PAID 


NO prior experience needed. Only average 
education required. 


YOU PERFORM A REAL SERVICE 
WHILE ENJOYING A BIG-PAY CAREER 


As an Accident Investigation specialist you will (1) 
INVESTIGATE FACTS and (2) DISTRIBUTE MONEY 
as the representative of wealthy organizations. 
No other business offers you greater opportunities. Here's 
why: The huge, rapidly expanding Accident Investigation 
field right now distributes more money than any other 
service industry. And it's growing fast. Over 200 MIL- 
LION ACCIDENTS must be investigated this year for " 
Insurance Companies, Airlines, Steamship Lines, and a” 1 
Government Offices. & 

KEEP PRESENT JOB UNTIL READY TO SWITCH 
Already handras of men we have trained are earning Mall NOW for FREE BOOK 
thousands of dollars extra each month. Joe Miller earned 
$14,768 his first year. A. J. Allen earned over $2,000 in » s. 
ten weeks. Robert Meier says “I'm now earning $7.50 to MO: Wiley DRESS 
$15.00 an hour in my own business... Universal’s course Mister cine 
is wonderful.” 

FREE EMPLOYMENT HELP GIVEN 

Firms needing men from coast-to-coast, in Canada and 
overseas, call upon Universal. We place far more men in 
this booming field than any other individual, company or 
school, Write today. Let me show you how easy it is for 
you to get into this exciting new career in e a matter 
of weeks. No obligation. No salesman will call. 


JUNE 1966 


SPECIAL BARGAIN FOR 
PIPE SMOKERS! 


While they last, a genuine imported 
briar plus full-size pouch of famous- 
name tobacco for only su 


Hurry! 
Order while they last. 


HURRY—OFFER EXPIRES OCTOBER 30, 1966 


GIFT OFFER, P.O. Box 582 New York, N.Y. 10046 

l Gentlemen: Please rush me a genuine imported briar l 
pipe plus one pouch of (check one). smooth Velvet 
or___slow-burning Granger. Here's my $1. [| | 

| Name. I 

l Address. I 

| City. State. Zi Pomm 


| Offer good only in U.S.A. Void where taxed or otherwise restricted by law. | 


ss ss ce —À —À —À —À —À 


TO YOUR OWN DOCTOR'S PRESCRIPTION 


EYEGLASSES BY . 
MAIL AT GREAT 
SAVINGS! 


Mail orders filled by $955 


licensed optician from 
LH (Including single vision lenses, frame and case). 


Doctor's prescription will be filled by a skilled, approved and licensed optician 
or your own prescription duplicated. Lenses are ground and manufactured to 
U.S. optical standards. Choose from complete catalog of men's, women's and 
children's glasses. Bitocals, trifocals, sunglasses or SAFETY HARDENED LENSES 
at low additional cost, We guarantee accuracy, perfect fit. 


3 SEND FOR YOUR FREE CATALOG TODAY 


PRISM OPTICAL INC. 


Dept. PS-17 136 Liberty St., New York 6, N. Y. 


FREE Key Machine 


Kind master locksmiths 
use. Sells for $125, but 
yours FREE with Belsaw 
Locksmithing Course. 
You Can Learn To Be A | 


LOCKSMITH 


in your spare time 


There's a big demand for skilled locksmiths. You can earn 
ple money either full or part-time in your own home. BELSAW 
INSTITUTE training, recommended by professional locksmiths, 
SD to make keys, open and repair locks on homes, 
cars and buildings. Easy, illustrated lessons complete with 
tools and supplies. Tells you how to build a secure cash 
profit business. Send for Free Book—No agent will call. 


a 


BELSAW INSTITUTE, 116M Field Bldg., Kansas City 11, Mo. 


SHORT CUTS AND TIPS 


FROM PS READERS 


Grommet serves as depth gauge 


Slipped on a drill bit, a rubber grommet 
can be used to gauge the depth of the hole 
you drill. It won't throw the drill out of bal- 
ance, and, in addition, it will protect the cut- 
ting edge of the drill when you lay it aside 
to use another bit. 

D. E. ANpEnsoN, Sunnyvale, Calif. 


Put together your own square level 


When you have to level a horizontal piece 
and don't have a level with you, call on good 
old Sir Isaac Newton's law of gravity to help 
you out. Youll need a large carpenter's 
square, a spring clothespin, a length of string, * 
and a nut or other such weight. Rig them 
as shown in the photograph above, with the 
nut about 18" below the clothespin. When 
the string aligns perfectly with the straight 
edge of the square, the horizontal piece on 
which you've placed the square is level. 
You can use the same system to make verti- 
cal pieces plumb. 

Wit Tuomas, Buffalo, N.Y. 
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EARN NEW 
BIG EASY 
MONEY WAYS 


I. Be your own boss. Enjoy a fine life with 
steady income. 

2. Start earning right away at home in spare- 
time—keep room full of furniture you make, or 
sell for hundreds of dollars. 
3. As killed craftsman you take your pick of 
home and office uphol- 
-upholstery, slipcover boom make it easy. 
LEARN FAST. 
Your own two hands a 
UTS expert instructior 


ll you need. You get 
all tools, new wooden 
s. business tips, whole- 

ting magic at no extra 

sample lesson pages show 
you how—no obligation—no salesman. Fully 

Appryd for Veteran training, Write TODAY: 

UPHOLSTERY TRADES SCHOOL 
(Div. of Tech. Home Study Schoo!s) 
Dept. 511-060, Little Falls, New Jersey 


Make Rubber Stamps for BIG PAY 


Need more money? Earn $60-$76 

A week, spare time, at home mak- 
ing rubberstamps for offices, fac- 
tories, individuals. Hundreds of 
uses. Hundreds of prospects—ev- 
our own com- 
al stamps for 

ices, ete. 


aterials, 
leges, de 
REE 


n 

Tools. equipment 

and supplies yours 
with course. 


at the End of a 
10-oz. 29" Cane 


has power to control 
ide; 


= All 
SAFE TO USER 
Harmless to adversary, The 
current ls tiny (irom two 924-95 ppa. 
small c-size cells) but 2 for $27 
voltage gives Bats., inc. 
kick. Shorty Model same price 
as’ regular walking stick. 


FULLY 
TRANSISTORIZED 
Circuit converts electricity 
into safe but huge voltage. 
No moving parts, Rugged. 
Absolntely guaranteed, 


MEREDITH SEPARATOR CO. 
24 Fleischman St. 
Cleveland, Mo. (Missouri) 64734 


Fantastic Savings on NEW 


ACCORDIONS '/2 OFF 


Just arrived! Stan 


d! and Electronic Accordions 
LS Amplifiers! New ideas, New styling, New 

Hp features! Buy direct from world’s largest deal- 
er. Importer-to-you prices. Trades accel 
Easy terms. Write for Free Color Catalogs. 

Accordion Corp. of America, Dept. 
5535 W. Belmont, Chicago, Illinois 60641 


ROTECT xo, 
GU TERR-GRS 


TEAR GAS GUN OUTFIT TEAR GAS PENS 

p [| Tris allstee!, 22 cal. TEAR GAS This handy size chrome pen 
gun shoots 6 times as fast as you shoots the new powerful .38 
Can pull the trigger. Also fires spec. MAGNUM cartri will 
blanks for alarm, or dog training, halt an attacker — in his tracks, 
and flares for emergencies. i i 


Complete with 6 tear gas shells summon aid! 
and a cree, $998 Complete with 2 shells 
BLUE STEELT" As above, two shot with 2 shells. 


CHROME. 1198  .22cal. single shot with 3 shells. 
CiGun $9.98 [Gun $11.98 — []Pen $4.98 []Pen $9.98 [OPen 2-Shot $11.98 
| Holster $2 (7.38 Shells Eo. .99c 7.22 Shells 10-$1.50 CFiares 6-$1.50 (Blanks 100-$1.50 


ORDER NOW! Mark Items You Want. Send Check or Money Order to: 


" TEAR GAS DEVICES CO. 212 N. Kirkwood Ri, St. Louis, Mo. 63122 


(SR Pre-Poid in U. P. S. orect. Others Express Collect (No C. O. D: mmummumm 


KILLER 


Enjoy the delicious flavor of 
Green Giant brand products, then 
save the cans for target shooting 

with America's newest, most 
exciting fun gun... Crosman's 
Powermaster 760 BB repeater 
rifle! A "giant killer" with 
power to spare! Unique, easy, 
short-stroke pump action! Two 
quick pumps for accurate indoor 
shooting; a few more easy 
pumps pack a sizzling 

muzzle velocity of over 500 

ft. per second! Holds 180 
Crosman Super BBs! Also 
shoots .177 cal. Super Pells,® 
single shot! Positive cross bolt 
safety! Visual loading 
magazine! Lifetime solid 
steel barrel, genuine hard 
wood stock, gold-tone 
trigger, adjustable sights! 
See this great new gun 

today at your Crosman 
dealer! About $19.95. 


Send for free book: 
"More Shooting Fun" 
describing all 
Crosman guns. 
Address Dept. PS066 


Crosman coing Great Guns 


Crosman Arms Co.,.Inc., Fairport, N Y. 
Crosman Arms (Canada) Ltd., Dunnville, Ont. . 
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Trial lesson in 


DRAFTING 
& DESIGN 


LEARN AT HOME IN SPARE TIME 


Check the want ads in any newspaper — SEE the big- 
pay opportunities open to you as a draftsman. What's 
more, you can learn this well-paid, prestige profes- 
sion at home — quickly, easily ! No special talent 
needed! Get complete, step-by-step Chicago Tech 
lessons in the mail, spend a few pleasant hours study- 
ing each week. In a short time you'll be a well-trained 
draftsman, ready to take your pick of many good jobs, 
Act now ! 


FREE INFORMATION—MAIL COUPON TODAY! 


Get FREE TRIAL LESSON plus information about C.T.C. 
practical training. Learn what successful Chicago Tech 
graduates say about high y and opportunities in 
drafting. No charge, or obligation. 


eee iR 
Bert 


Est. 1904 Accredited National Home Study Council 


CHICAGO TECHNICAL COLLEGE 


G-234 Tech Bldg. 2000 So. Michigan Ave. 
Chicago 16, Illinois 
Mall me FREE Lesson with information about big 
opportunities in DRAFTING. 
Name. .ee eese nnne DIES 
rel : 
| n 
<= Another Golden Oval Lubricant = 


Electronics Bargain 
Catalogs for 1 Year! 


FREE 


Exclusive 
House Brands 


Nationally 


. 
Closeout e 
Famous Makes e 


Special Buys 
Stereo + CB + Parts = Kits. 
Testers + Tubes Tools * Tape. 
Read the exciting catalogs of Ameri: 


biggest nationwide electronics store chai 


Get our latest issue today. * J 


RADIO SHACK 2727 West th St., Dept. PSM, Fort Worth, Texas 76107 © 


RADIO 
“SHACK 


85 STORES 
COAST TO.CONST 


Name. 


Street. 


City & State. Zip 


e 
900 © © 0 € Radio Shack Corp. — Division of Tandy Comp. 90 00 00 


a sm ma so ee m m w aa on m o! 


SHORT CUTS AND TIPS 


FROM PS READERS 


TEMPORARY 
SPACERS OF 
V2" PLYWOOD, 


You can make a gate in the fence 


The next time you have to build a gate, 
try roughing it in as you frame the fence. 
Mount all the hardware first. Then cut 
through the stringer as shown in the draw- 
ing above. If you saw the stringer on the 
opening side of the gate at a slight angle, 
your gate will have a built-in stop. When 
a gate is made this way, it fits better, and it 
blends in with the rest of the fence almost 
perfectly. Its a lot casier to build, too— 


let alone hang. 
Gene Weiss, Campbell, Calif. 


Fix those frayed lawn chairs 


The nylon webbing or tape on a lawn chair 
will often become worn where it connects to 
the framework, while the rest of the web- 
bing is still in pretty good shape. Repair? 
Replacement webbing sometimes costs more 
than a new chair. However, you can splice 
the old webbing with new material, or with 
some webbing stripped from a broken chair, 
by using contact cement to glue the new sec- 
tions securely to the old, as shown above. 

A. Weser, Edmonton, Can. 
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LIQUIDATION $ 


SALE... OWLY 3,909 


ORIGINAL PRICE 
$12,500 


Food & Soft 
Ice Cream 
Mobile Unit 


Publicly owned corp. offers (while supply lasts) 1-ton 
Chev. food and soft ice cream mobile units, com- 
pletely reconditioned LIKE NEW. FULLY GUARAN- 
TEED. Highest quality restaurant equipment serving 
hamburgers, hot dogs, and coffee, PLUS complete 
line of soft ice cream cones, sundaes, shakes, etc. 
No obsolete equipment. Replacement parts always 
available. This is a “Once-in-a-Lifetime” opportu- 
nity. Can finance if necessary. Act promptly for best 
selection. Give phone No. 


TASTEE-FREEZ, 1200 N. Homan, Chicago, III. 60651, Dept. PSM 


WATCH REPAIRING 


FREE BOOKLET © WRITE TODAY 


Tells how you can learn to repair Swiss and American 
watches at home in spare time. Free booklet and 
sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 466, Fox River Grove, Illinois 60021 


START YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on customers’ floors—upholstery in their 
homes—even painted walls—with highly efficient 
electric machines which are making big money for 
others and giving them indepondenes, Write today 
for C CHRADI information. 


VON SCHRADER MFG. CO., Dept. 6 Bit Es PL, Racine, Wis. 


PROFIT IN YOUR SPARE TIME 


= SMALLENGINE REPAIR PAYS BIG ! 
Outboard * Powermower * Chain Saw * Tractor 

MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as exe 
pert. Free information. Write today! 


INCOLN TECHNICAL INSTITUTE 
SUITE 6-G, 472 MARKET STREET, NEWARK 5, N.J. 


I-N-V-E-N-T-0-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has hel in- 
ventors all over the world—just like yourself—why not you? Inven- 
tions provide the magic spring-board to sudden riches. REMEMBER, 
we either sell your invention or pay you a cash bonus. Write for 


letail: 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 
TELESCOPE 


75 POWER 2355275 $498 


IW 3 in one telescopes, 3 variable 25x 
T bound, 


ney 75X magnification. Brass 
25 for ultra bright images 
45 & 75 power for long range. A 
Guaranteed to bri Most 
tant stars, moons, ol powerful scope 
desto, sports anywhere at th 
imes closer. amazing-low pri. sec- 


ns 36” closes Tt 
polished lenses. 
— ed as powerful microscope. America! de. 
G woduction® oaeiae Pores aier telescope complete including 
case 3058 post paid. Money back guarantee. 
CRITERION CO., Dept. PSB 35, 331 Church St., Hartford, Conn; 


tains 4 


NEW! 
HEATHKIT^10-Band Portable! 


| Travel 1st Class Anywhere In The World on Long- 


wave, standard AM, FM and 7 Shortwave bands with 
this "go-anywhere" 16-transistor portable. “Visit” 
hundreds of foreign, amateur radio, aircraft, marine, 


; AM & FM stations. Features powerful 4” x 6" speaker 


plus separate AM & FM tuners and IF strips for the 
finest portable listening; easy 10-hour assembly; 
rugged metal cabinet; and much more ... see Free 
Catalog! 

KIt GR-43, 17 Ibg...1.. oov eere rot erre 


P 
| HEATH COMPANY, Dept. 16-6 
l Benton Harbor, Michigan 49022 


l 
C] Please send FREE Heathkit Catalog l 

l O Enclosed is $159.95, plus shipping. Please send Kit GR-43. | 
| Name. | 
| Address, l 
l 

l 


City. State. 
Prices & specifications subject to change without noti 


when it's time to think of.college —” 
. you should read this 


FREE CAREER BOOKLET 


about engineering at 


MSOE 


MILWAUKEE Ms-236 
SCHOOL OF ENGINEERING 
Dept. PSM-666, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 


Tell me about an engineering career through 
residence study in: 


O Electrical fields 


—G 


O Mechanical fields 


p 
LI 
LI 
LI 
LI 
L| 
L| 
Li 
L| 
LI 
[L| 
LI 
Li 
Li 
Li 
Li 
Li 
» 


City, State. 
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E CHARTS A COURSE to relaxation. The mind becomes refreshed. 

Tension disappears. Ideas sharpen. Perspective returns. The 

challenge is to seek an answer to this question: Where can I find 
that much needed change of pace from everyday routine? 


This magazine is a treasury of contemporary ideas and infor- 
mation. It is traditional in its consistent quality from one issue 
to the next. It is modern in its treatment of an infinite variety of 
subjects. It is influential in its continuous introduction of new 
thoughts, styles and trends. Magazines make excellent compan- 
ions on land or sea. They broaden scope. They clarify thought. They 
give direction. Seek them out. You will be richly rewarded. 


Your World of Ideas and Products Is [n 


MAGAZINES 


MAGAZINE ADVERTISING BUREAU OF MAGAZINE PUBLISHERS ASSOCIATION 
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World’s Only PRE-SMOKED PIPES! 


Dr. Grabow 


WORLD'S FINEST IMPORTED BRIAR : 
only pre-smoked pipe needs no 
Starfire ....$4.95 — Commodore$7.95 breaking-in! What curing does 
: Viscount ...$5.95 Eldorado . .$10.00 for tobacco, pre-smoking does 
EI. c for your Dr. Grabow. 


NEED NO 
BREAKING-IN 
Your favorite blend never had it 


so smooth, right from the very 
first puff because: the world’s 


For FREE [mem Booklet, TES Dept. PS, DR. GRABOW, Ene sacked Pipes, Greensboro, N.C. 
Nr FREE BOOK TELLS 
ee HOW TO GETA 
csr COMMERCIAL / 
BRAND NAMES FOUNDATION, INC. E FCC LICENSE 


n Qualify for high-pay job in broadcasting, 
2-way radio, electronics. Free book tells 


what you need to know, how to prepare, 
when and where FCC exams are held. 


Send name and address to: 

Cleveland Institute of Electronics, 

Department PS-7, 1776 East 17th Street, 
t i 6 


We're proud of the temper in 

/ Red Devil's high carbon steel 
/ blades . . . just one of the 
/ quality features in our full line 
/ of putty knives, wall scrapers, wood 
^ scrapers and other home patch-up 

tools. Buy the best! Buy Red Devil! 


Red Dewi... 


Dept. PKN, UNION, N. J., U.S.A. 
AMERICAN CANCER SOCIETY 15737-8 


And, some day, man 
will also conquer cancer. 
With your help. 


Guard your family... 
fight cancer with 
a checkup and a check 


My name is Charles Atlas. 
I can't promise you'll 
win the title of "World's 
Most Perfectly Developed & 
Man" as I did. But I do 
believe I can make a j 
powerful He-Man of you -- j 
in a very short time. You 
can prove it to yourself 
-- at my risk. My big free 
book tells how to do it. 

Mail coupon now for 


FREE BOOK (jer open noy for 


Tells how I can give you ‘‘Stand-Out"” mus- 
cles—how ‘‘Dynamic-Tension"” can make you 
a new man-confident, popular, successful. 
Rush coupon to me personally; CHARLES 
ATLAS, Dept. 1F, 115 E. 23 St., N.Y., N.Y. 
, Tr 
CHARLES ATLAS, Dept. 1F, 

115 East 23rd St., New York, N. Y. 10010 
Dear Charles Atlas — Here's the Kind of Body I Want: 


(Check as many as you like) 
Slimmer Waist, Hips More Powerful 
Broader Chest, Arms, Grip 
Should More Powerful Li 


O More Weight, Solid er Energy, SI 
Show me how “Dynamic-Tension” can make me a new 

man. Send your famous 32-page FREE book, full of pic- 

tures, valuable advice. No obligation. 

PRINT 

NAME 


ADDRESS. 


MENTI, accio sso "e 
In England: Atlas, Chitty St., London, W.1 


Largest Distrib- 
utors of new 
Gov't. Surplus 
Balloons in the 


h, Water Sports, 
ete., Flying Advt. visible 
for miles. Terrific for at- 7 
tracting crowds at Open- 
ings, Fairs, Roadside Stands, Gas Stations, Sports Events. Durable 
Neoprene Rubber. Guaranteed new. Plus 25c hdig. No COD's. | 


2 ft. (Beach Ball) size 5 for $1.00 
" " . 2 for $1.00 
25 each hdig. 


16 
24 ft. si; 


31 SECOND AVE., Dept. 167 
NOVEL PROD. CORP. NEW YORK 3. NEW YORK 


$10.95 EPOXY COLOR DIAL TELEPHONES 
Complete d 
Factory rebuilt Western Electric in 
white, beige, ivory, pink, green or 
blue. If 4 prong plug is required 
add $2.00. Fully guaranteed. 


Write for free list. All shipments F.O.B. 


SURPLUS CENTER 


DEPT. PS WAYMART, PENNA. 18472 


HYDRAULIC JACK REPAIRS 


Earn While You Learn at Home. 
f Earn while you learn at home. Trained and qualified mechanics 
needed NOW to service inoperative hydraulic jacks. BIG oppor- 
tunity for ambitious men, We show you HOW-in your basement 
or garage, spare time cash income in an expanding industry. 
"n Don't wait, ACT NOW! Get the facts. 
a Write for folder No. PS6 and free bonus offer. 
y 


Earn Extra $$$ RIGHT AWA 


You Can Be a SKILLED 


LOCKSMITH 


LEARN AT HOME 

Here is one field where mature men can 
earn better pay—bave unlimited job oppor- 
tunities. No need to wonder how you'll 
make ends meet if laid off, replaced by a 
machine, disabled, forced to retire! 
smithing skill lets you say goodbye to such 


| 
| 


Ld Jw i$ HYDRAULIC JACK REPAIR MANUAL CO 


P.O. BOX 50* BLOOMFIELD, N.J 


[ 
( 


BILL TROUBLES ? 


APPLICATIONS ACCEPTED up to $15,000.00 


Bad Credit = No Problem = Not a Loan Co. 
e Send your name and address for FREE application e 
to nearest office for faster service 
[ ] ATLANTIC ASSOCIATES, Dept. 15 @ 

& '146 Westminster St., Providence, R..l. 


worries—CASH I. ST in a big oppor- 

tunity job or your own high-profit business 

-time, or full-time. 

All Locks, Keys, Tools, Materials, & 
Equipment Supplied. 


“3642 while learning 
and I used the money 


Now I average $3.25 


n an hour in my spare 
Age, education, minor physical handicaps time. With the help 
don't matter in this booming profession. As of your instructor, 


anyone can master the 

course with ease.'" 
R. Ted Gifford 

Robinson, Ill. 


little as one hour a week doing real jobs on 
all kinds of locks and keys under expert 
guidance brings quick m: —and ends 
job and income worries forever. 


FREE Book, Samp! 


Send for FREE illust 
lesson pages today. Ni 


State Board of Education; Accredited 
Member, National Home Study Council; 
Vet Approved. 

.LOCKSMITHING INSTITUTE 


ion of Technical Home Study Schools 
N.J. 07424 


le Lesson Pages. 
ted book and sampl 
lesman will call. 


111-066, Little Falls, 


CKSMITHING INSTITUTE, Dept. 111-066, 
Little Falls, New Jersey 07424 Bat. 1948 
Please send FREE Illustrated Book—"Your Big Opportunities in Locksmithing,” 


complete Equipment folder and poger=Fi 
pen Equipment folder ond sample lesen REE of all obligation 


Name a 


(Please "Printy 
Address 


City 
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3312 N. Central Ave., Phoenix, Arizona 
RUPTURED? 


TEST THIS TRUSS FREE FOR 30 DAYS 


Weara Web for strong support and 
lasting relief of reducible inguinal 
rupture. If not satisfied after 30-day 
trial, purchase price refunded in full. 
Writenowfor free book onrupture care. 


WEB TRUSS Co., Dept. PS-6, Hagerstown, Md. 


IN INDUSTRY & ARMED FORCES 


s placed! 

n to enter industry or 
the BIG P. 
) MECHANICS 


army it 
you tc oppor 


for DI 
for Fi 


EL-A 
EE BOOKLET 4 showing the most 
ind best equipped school in the country. 


1645 S. GRAND AVE. ST. LOUIS, MO. 63104 
Approved for Veterans 


BAILEY TECH SCHOOL 


A PROFITABLE 
NEW PROVEN 
BUSINESS 


Engrave plates such as door 
desk plates, badges, identifi 
tion plates, 

simple. int 
able. Businessmen, home, of 
factories, stores, boat owners. 
campers and many others re- 
quire engraved plates and become a source of profit for you 
in your spare time. You can easily fill order after order for 
name plates with the SM-100-2 ENGRAVER (size 13" x 13”) 
the machine that makes you a professional at this work. Puts 
extra dollars in your pocket the year around. Get details at 
once. Write today. 


NMNSC TT MACHINE DEV. CORP, 


215 Prospect Ave., Dept. PS-6, Walton, New York 13856 


LEARN IBM 


AT LAST! With THOUSANDS of prestige positions waiti 
new data processing technicians and PAY scales at a | RECORD 
HIGI "s exclusive methods are availab! 
Fon HOME STUDY PROGRAM GEARED TO YOUR TIME AND 
IUDGET. No contracts to sign . . . you pay for each lesson only 
when you order iti Send tor free’ loric test to see if you ‘can 
qualify. No Cost or Obligation of course. 


AUTOMATION TRAINING CORPORATION 


7023 E. Kirby, Dept. PS-54, Detroit 11, Mich. 


BUILD YOUR OWN CAMPER AND SAVE! 


Complete, easy to follow plans, 
instructions, [ ial list ed 53. jin 
$2- 00 


PICKUP COVER PLANS 
$2.95 


ECONOLINE CAMPER OR 

BUS CONVERSION PLANS ea. 

EQUIPMENT CATALOG— $1.00 
Uistoodsnle on first order). 


EAC ESTATE 


PAYS BIG! SEND FOR FREE, BIG, ILLUSTRATED 
CATALOG NOW! Graduates report making substantial in- 
comes. Start and run your ewn business quickly. 
Women, all ast. deum ng Loane, Mor covers patie paid 

lanagement raisin ns, Mortgages, & sul 
ects. STUDY AT HOME or in classrooms in [d cities, 
PED. Write TODAY for 


em IDE 
WEAVER Sc SCHOOL OF "REAL "ESTATE 
3521-5 Broadway Kansas City, Mo. 64111 


REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 


AUTOMATIC 


HUBS for your 
4-WHEEL DRIVE! 


NOT EVEN A BUTTON TO PUSH on these 
amazing Lock-O-Matic selective dri 
automatically engage the front wheel: 
automatically disengage them for 2-w 
front drive drag, save gas, gears, tires in 2-w.d.— 
automatically! For *Lock-O-Matics—or popular 
Warn? Locking Hubs—see your dealer. 


be happy—GO LOCK-O-MATIC! 


WARN MANUFACTURING CO., INC. 
9050-A Empire Way So. Seottle, Wosh. 98118 


*Not made for 
Some 4-w.ds. 


Painful 
hemorrhoids? 


All too often, humans who sit and stand pay 
the price of vertical posture. Sitting and 
standing combine with the force of gravity to 
produce extra pressure on veins and tissues 
inand around the rectal area. The result may 
be painful, itching or burning hemorrhoids. 

The first thought of hemorrhoid sufferers 
is to relieve their pain and discomfort. How- 
ever, of the products most often used for 
hemorrhoids, some contain no pain-killing 
agent at all...others have one too weak to 
provide necessary relief...and still others 
provide only lubrication. 

Now at last there is a formulation which 
concentrates on pain, It actually has over 8 
times more pain-killing power than the top- 
ical anesthetic most commonly used in hem- 
orrhoid remedies. 8 times the power to ease 
the itching, pain, and burning of hemorrhoids. 

The name of this product is Nupercainal. 
Nupercainal starts to work on contact. Pro- 
vides prolonged relief from pain. Soothes 
and lubricates. 

When you suspect you have hemorrhoids, 
check with your doctor. If hemorrhoids are 
the cause of your discomfort, chances are 
he'll recommend Nupercainal. 

Nupercainal is available without prescrip- 
tion at professional pharmacies everywhere. 
Ask for ointment or new suppositories with 
free pocket-pack. (Say New-per-cane-all.) 


Nupercainal" 


over 8 times more pain-killing power 


"DUCES FRICTION 


MOTOR IMPROVE 
urfa YOUR CAR 
uli PERFORMANCE 


* Increases gas mileage 
* Quiets engine noise 
* Reduces oil burning 
è Makes starting easier 


Al service stations 
everywhere! For 
name of dealer 
nearest you, write: 


MALCO PRODUCTS, INC. 
Dept. P-6, Akron 4, Ohio 


A CONCENTRATED 
OL ADOITIVE 
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Earn HIGH WAGES asa 


HEAVY EQUIPMENT OPERATOR 


Ý Train your way to high pay in the booming c 
tion industry! Learn the Is you need to qualify . 
by correspondence, but by actual field tra: 

like the ones used by the industry. Huge tr: 

North Carolina, a million dollars worth of school-owned 
diesel-engined machines, experienced instructors, full 220- 
hour and 440-hour courses. National, the original school of 
heavy equipment operation, is the ri ized leader, Mem- 
ber American Road Builders Assi ervices and Supply Df- 
vision, Associate Member A.G.C. Full-time Job Advisory 
and Counseling Director on staff. VA approved. For men 
ages 17 to 56. Train Now Pay Later plan . other payment 
plans also catalog and 
FREE copy of school newspaper reporting news of National 
School graduates. 


| NATIONAL SCHOOL l 
| OF HEAVY EQUIPMENT OPERATION Dept. A-74 | 
| P. O. Drawer 1686, Charlotte, N. C. 

l send me FREE illustrated school catalog and com- | 
| information. | understand there's no obligation. I 
l l 
| Address I 
| ae Zip Code J 
(= 


START A MONEY-MAKING BUSINESS 
FOR LESS THAN $50! 


You can have your own lifetime business right at home 


+.. Work in spare time . . . and make up to $200 a 
month CASH! My FREE PLAN gives you all the 
facts: How to start, how to grow. You don’t need 
previous experience. You don’t have to sell. I'll even 
finance you. People bring you the work and pay cash. 
Over 90c of every Gollar you collect is clear cash 
profit. And ‘ond work when you want to. Let me prove 
ou can’t find a more certain, lower cost, 
igher paying business of your own. 


o Salesman Will Call 


| BELSAW SHARP-ALL CO., Stan Field, President 
706M Field Bldg., Kansas City, Mo., 64111 


Just Mail Coupon 
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STOP THAT OIL DRIP, 


uiti sí 
BEFORE Enginseal AFTER Enginseal 


End unsightly oil stains on floor and driveway 
$3.95 at your service station or ppd SILOO INC. EL] 


393 Seventh Ave., N.Y., N.Y. 10001 


RE 2# MAGNET PULLS 125+ 


plc Costy pai 


AI Revolutionary new non-electric magnet has double the power of Alnico 5. 
Full power lasts forever without a keeper. Won't demagnetize. Pulls 125 
ibs.on steel block. Wt. 2 Ibs. /4” x 2-1/2" x1” No. X-125, $8.95 postpaid, 


ALNICN 5 SPECIALS / WE PAY POSTAGE / MONEY-BACK GUARANTEE 
No, HN25 Tiny retriever assembly pulls over 25 Ibs. ET 
Mo. GP3 Electric guitar pickup rod, 3,16" dia. x1 
Mo. GPS Electric guitar pickup rod, 5 16" dia. x 1-1,2" 
Ne.C8 — Superpowered rod, rounded ends, 1 2” dia. x3" 
| No. MM3O Small bar, polished, 1 8 x3,167 x1" 
No. SC20 Science experiment & hobby kit. 10 assorted magnets... $200 
Miere No. RMG Flexible strip magnet, 3/16" thick x 5 16" wide .....24” for $1.00 
‘SAMPLE PAIR SMALL BAR MAGNETS & BARGAIN CATALOG 25¢ 
MAGNA MAGNETICS, 7777 SUNSET BLVD., LOS ANGELES, CALIF. 90046 Dept. S. 


Toledo for a 
the vital meat 
ne jobs—ITAVE A 

" YOUR OWN! 


LEARN 


wsful graduat 
No obligation. G. 
EATCUTTING Dept. 51-H, 


Thou 
year! Send NOW for FRE 


NATIONAL SCHOOL OF Toledo 4, 


When Writing to Advertisers 
Please Mention Popular Science 


zip code helps 
keep postal costs 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H9, Ask for it at all drug 
counters. 


wo ELECTRONICS 


INTO 


. training leads to success as technicians, 


uate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S$. VALPARAISO. INDIANA 


"ioostNS RUSTED NUTS, BOLTS, PARTS IN SECONDS 
at Service Stations, Auto and Hardware Stores 
RADIATOR SPECIALTY COMPANY, CHARLOTTE, N. C. 


| HOME-IMPORT 


pog“ 
A Battery 
19 $196 BUSINESS - Make Big Profits 


17-Jewel E 
New Drop Ship Plan offers you 
first day profits! Deal direct 
with overseas sources at prices 
shown. Dazzling bargains with 
inġér no investment. Fullorsparetime. 

Pistol $5.14 Write for FREE BOOK today to. 

MELLINGER, 1554S. Sepulveda, Dept. X246, Los Angeles 25 


> 


$10.00 Down 
$6.00 a Month 
Complete with 
i Clinton 24% H.P. 
crating Order Now! engine 
Bird Engineering, Box 427, Dept LALLA] Omaha, Nebr 


ESE O BUILD — EASY TO F 


Bensen Copter —build with ordinary 
hobbyshop tools. Safest, easiest to 
fly. Plans, factory kits available. Get 
3-View Drawings, specs, photo for 


BE , 
Raleigh-Durham Airport, Raleigh, 
NAME. 

ADDRESS. 


. C. 27602 
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xeu ~E RAMBLER ecu 


Codilloc Rambler 


Let the Experts Who Make 
the Cars Show You How to 


FIX EM FAST, 


É 
2-in- lauro REPAIR MANUAL 
(1) Famous Illustrated Manual shows how 
you ean fix just about any part of 2,300 
CAR MODELS 1959-1966 including all 

new Cars — Quick, Easy, Right! 


o TROUBLE-SHOOTER Section spots 
2,800 Car Troubles for you immediately 
» + leads you to exact Repair needed ! 


ow “breeze thru'" tough car repair 
jobs! MOTOR's brand-new 2-in-1 
Manual brings you expert guidance from 
the engineers who make the cars. 1,325 
big pages, 3,800 pictures, crystal-clear di- 
rections make every job easy as A-B-C. 
FREE 10-DAY TRIAL. Then pay $2 in 10 
days, $3 a month for 2 months, then $1.95 
(plus delivery charge and sales tax), or 
return book postpaid. Send no money now! 
Cut out this ad — mail with name and 
address to MOTOR BOOK DEPT., Desk 
626. 250 West 55th St., N. Y., N. Y. 10019. 


TRY GIANT 
ILLUSTRATED 
“HOW-TO” BOOK 


FREE 


FOR 
10 DAYS 


Print Name. 


Address. ... 
City & 
State 


THE BEST KNOWN 
IS KNOWN BEST 


FOR 
| REMOVING 


KUTZIT . 


. Savogran's fast acting liquid- 
benzol paint remover is recommended for re- 
moving old finishes from horizontal or flat 


surfaces. Its low wax content permits max- 
imum penetration of paint, varnish, shellac 
and stains in less time. Available in pints, 
quarts and gallons. 


"WHERE PAINT IS SOLD" 


SAVOGRANI 


Addison, Ill. NORWOOD, MASSACHUSETTS Los Angeles, Cal. 


Just Spray 
0n — 
Save Time 


and Trouble 


At better auto 
accessory departments 


"No, 1" Belt Grip & Dressing 89« 
"No. 2" Penetrating Lubricant 89« 
"No. 3" Automatic Choke Cleaner......1.39 
"No. 4" Engine D-Greaser 1.89 
"No. 5" Auto Body Under Coating......1.89 


The WOODHILL Chemical Corp., Cleveland, Ohio 44128 


INTERNATIONAL 


CATALOG 
your 1966 


TALOG 
TERNATIONAL xe 
[ 


buying guide 


FOR PRECISION 
MADE RADIO 

CRYSTALS AND 
ELECTRONIC 

EQUIPMENT 


Inc. 
18 No. Lee, Okla. City, Okla. 73102 
Rush Free Catalog 


a 
International Crystal Mfg. Co., 


Name. , 
Please Print 
Address. 
City. State. Zip. 


ERE ERE EMEN NR RN NN REN RUD RR ee 
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BEAT GOVERNMENT WARNINGI 


Give a DROP DEAD 


CIGARETTE BOX 


For the man who is dying for a cigarette, this 3%" x 
1" x 1%” completely metal, copper color coffin is a 
true replica of the real thing . . . Beware—your friends 
will fall in love with it. So-O-O buy several for gifts. 
No others like it! Send $2.00 for each prepaid DROP 
DEAD COFFIN to Andrea Specialties, Dept. PS-3, 
12514 Davan Dr., Silver Spring, Md. 20904 


MINIATURE. ALL PURPOSE CALCULATOR 


A precision instrument that will 
do all the calculations of I 
expensive desk models. Weighs 
only 8 ounces, fits hand. 

Fost, occurote, sturdy . . . completely port 
able. Ideal for oll on-the-spot calculating. 
Fully guoronteed. Price $120.00, ovoilable 
on triol basis. Write for free literature 
CURTA COMPANY DEPT. PS-6 
P.O. BOX 3414, VAN NUYS, CALIF. 


130,000 CANDLE POWER 
FLAME THROWERS 


Fits all 4 light systems—bright 
sockets. American made for 
American cars. 65,000 candle 
in each sealed beam 

21% times as bright 

factory stock brights 

Lets you really see where you 
are going $995 pair 
Prepaid U.S.A. No C.0.D. please 


563  Skokie, Illinois 60076 


Box 


WARREN AUTOMOTIVE - 


ENROLL—EARN YOUR DEGREE 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible 
Philosophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 
Chartered by State, Correspondence Courses only. Please write 
for FREE BOOKLET. 


AMERICAN BIBLE INSTITUTE 
Dept. SP, 408AW.75thSt.,KansasCity, Mo. 64114 


INVENTORS 


PATENT SAN. IN U.S. PATENT omer 


GEORGE SPECTOR ren Patent cord 


U. S. Patent Office Former Examiner, 3615 Woolworth Bidg, New York 


uei ITY@ISPLI Tree 


Splits Big Profits from 
toughest woods— Ends 
Splitting Drudgery 
with 18 ton 

hydraulic power! 

7 H.P. trailer unit squats under power to load logs without dead lift. 
Has 2 speeds, auto-shift, auto-stroke. 26" ram travel splits logs up 
to 34", any diameter — with extended frame and adjustable wedge 
splits up to 60". NEW LOW COST Economy model for farmers and 


small wood lots. Also ask about the 60L Series for logs up to 842 ft. 
long—Details free. 


Piqua Engineering Inc., Dept. K, Box 605, Piqua, Ohio 


BIG BLAST 
CARBIDE CANNONS 


mite blasts! Brilliant flash! 


ield Cannon $4.95 (illustrated) 
+ Extra Loud 17" Modern Field Cannon $9.95 
* Mammoth 25” Field Cannon $13.95 


ary a All Prices Postpaid 
$1.50 Cherokee Institute 
349 Manufacturers Exchange, Kansas City 5K, Mo. 
AND KEY 
Locksmithing Makine 


LI 
Mnt. 


Now Made Easy! Practical up-to- 


teaches you how to pick locks, de-code, 

make master keys, repair, install, se 
ice, ete. New self-instruction le: 
for every handyman, homeowner. 
penter, mechanic, service stati 
or. xit shop. 


or C.O.D. 
LE Satisfaction or refund 


lelson- 
325 We jackson Blvd. Chicago 6, IIl. 


Compl 


only 
Telescope Lens Kit 
Conquer Space, Explore the Universe, Planets, Moon craters, New Stars 
ete. Complete Lens Kit consists of 80 inch ‘focal [ud 2 round. aod papet 
objective lens, eyepiece lenses for 50 POWE! WER, 150 POWER, 
206 E33 Me 250 POWER, 300 POWER, and all necessary lens fittings. 
En! (Tripod and mount 


nar included.) Monev back seuarantee 
BUSSE SALES CO., Hartford, Dept. PS-20 


EARN UP TO $50 A WEEK IN 
YOUR SPARE TIME AS A 


from simple step by step instructions. 


Great demand for trained men. Over 25 million typewriters 
need service and repairs! Cash in on this 300 million dollar 
market. Now you can get industry-approved training at 
home. Easy tc learn. Low Cost. Qualify quickly in your 
spare time for a high paying job or a business of your own. 
Earn while you learn. Real typewriters, sub-assemblies, 
visual aids, and professional tools provided at no extra cost. 
Simple, clear illustrated lessons. Expert teachers person- 
ally guide you all the way. Fully licensed, accredited, ae 
approved school. State authorized diploma. Mail Coupo: 

Today. Typewriter Repair School, Little Falls, N.J. 01424 

TYPEWRITER REPAIR SCHOOL 

DEPT. 311-066 Little Falls, New Jersey 07424 


Send FREE BOOKLET (describing unlimited oppor- 
tunities for Typewriter Repairmen. No obligation. No 
salesman will call. 


Zip.. 


JUNE 1966 


Own a Business 


You now have an opportunity to double your 
income in your own business. A big 24-page 
book tells how others start in spare time—then 
expand to a full time operation. Gross hourly 
profit $9.00—PLUS $6.00 additional on each 
service man. Income unlimited. 


In this business your service is Nationally Advertised. 
It’s a business that’s world-wide and endorsed by 
McCall’s and Parents’ Magazine. Exclusive absorption 
process cleans and revives upholstery and carpets, also 
5 other on location services. 

You need no experience—no shop. We show you how 
and finance you for all but a few hundred dollars. Eas: 
to learn—easy to do—easy to build up to a good, 
steady volume on our 15 tested ways to get customers. 

G. F. Monroe, after 12 months, sold his business 
for 10 times his cost. Leo Lubel sold his for $7,116 
more than he paid. L. Babbit writes, "I average 
$2,600 monthly, part time." W. C. Smith earned $650 
in one week. Ed Kramsky said, “In two years I have 
two assistants, a nice home and real security." 

This may be the opportunity of your life. Find 
out today before someone else gets your location. 
Mail the coupon now for full details and 24-page 
illustrated free book. No obligation. No salesman will 
call. Mail coupon now before it's too late to get territory. 


F-DURACLEAN COMPANY === a 


| 6-186 Duraciean Building, Deerfield, t!linois 60015 l 


Please send me your 24-page illustrated book that tells how I can 
double my income in a business of my own. Everything you send [| 
me now is free and | am under no obligation. No salesmen will call. 


NAME ee 


CITY. 


l 
l 
l 
|. Aponess. 
l 
l 
l 


STATI 


IP CODE — — —— 


HOME WORKSHOP ARC WELDER! 


ELECTRIC 
eS] wr raze, 
- SOLDER, CUT 
vm ALL METALS 
| oe ~F New 1966 Model 
rods. = 


LIFECIME BURNOUT GUAR: 
y 10, volt "Plug Ii 


i rods, 
E EXTRA Dark eye gu 
BEST FOR THE MONEY welder 


order 
Bid ONLY i MIDWAY WELDER: Dept DES. Kearney. ‘Sone 


For Only Fine Lawns ... . «542 Reel 
is Ideal . . . It trims. as it mows 


In your heart you know a Locke 
Reel is best! Precision blade is 
first thing to touch grass. Travels 
on rubber rolls. Our dealers 
Demonstrate and Service! 


e from 25” to 75" e 310 9 bp 
* reverse transmission 
e riding sulky 


1077-Y Connecticut Avenue 
Bridgeport, Connecticut 


Manufacturing Companies, Inc. 


NOW, SAVINGS BONDS 
PAY MORE INTEREST! 


4.15% when held to maturity 


Higher interest on the 
bonds you already own, too! 


Now U. S. Savings Bonds are a better 
way to save than ever. 


Because now all Series E and 
Series H Bonds bought after Decem- 
ber 1, 1965 will earn the new, higher 
interest rate of 4.15% when held to 
maturity. That’s only 7 years for 
Series E—9 months quicker than 
before. All Series H Bond interest 


checks will be larger beginning in 
June 1966. 

And your outstanding bonds will 
earn more, too, from now on. So, you 
don’t have to cash in your present 
bonds to get the attractive new rate. 

Ask about buying bonds where 
you work or bank. For America’s 
future. And yours. 


“Today, None of Us Can Remain Aloof on the Sidelines.” 


“Not all of us are called upon to fight in 
the jungles of Vietnam, but while our men 
are there, in the front lines of a distant 
land, none of us can remain aloof on the 
sidelines. We must all do our share—in 
every way we can—to support our men in 
Vietnam. One sure way 

is open to all Americans 

through the Savings Bond 

program.” 


* 
25 YEARS OF 


* 
* Star-Spangled 
* 
* 


Security 


FOR AMERICANS 


Help Strengthen America’s Peace Power 


BUY U.S. SAVINGS BONDS 


@ The U.S. Government does not pay for this advertisement. It is presented as a public 


service in cooperation with the Treasury Department and The Advertising Council. 


*, 79414908. ,* 
*xxx* 
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8th EDITION 


eR SMALL ENGINES = 
SERVICE MANUAL ™ 


It's ready... 8th edition Small Engines Wi 
Service Manual. More than 300 pages of 
authentic easy-to-follow information 
on repair and upkeep of small engines. 
1302 models of popular domestic and 
foreign makes. Many new models. Prac- 
tical information. Written by expert 
mechanics in down-to-earth language 
and with lots of helpful illustrations. 


EVERYTHING MECHANICS NEED! 


weet 


MAKE $$$ 
in Your 
Spare Time 


for minor tune-up to major overhaul , . . Read 
how, see how from 780 photos and drawings. Big 
field and big part-time and full-time profits re- 
pairing Mowers, Garden Tillers, Cycles, Scooters, 

+ Order yours NOW and start a busy post 
bus ess . . . only $4.95 postpaid. paid 
SMALL ENGINES SERVICE MANUAL, Dept. 566 
1014 Wyandotte Kansas City, Mo. 64105 


Extra Broke "'clamps on" any car quickly . only $698 
FREE “specially designed Learners Book” ond "New 
Driver Sign” (Sign ond Book without Broke - $1.00) 


89 Tremont Ave. Bpt, Conn. money Bock Guarontee 


I 
1 
' 
LI 
1 
Li 
' 
LI 
LI 
I 
Lm 


Medo ce i 


Leorn how you 
con buy used 
engines $15 up, 
new engines $30 
with FREE con- 
fidentiol list and 
coupons when you 
order your plans 


MAKE 5 $12 AN HOUR AT HOME 


Let Me ve It To You FREE! 
I'll show you how Plastic Sealing and 
Laminating at home, spare time, can 
give you as much as $12 each hour you 
operate. Table-top machine sets up anywhere. 
Easy. Fun, Noexperienceneeded. We furnish 
everything. We'll even help finance you. No 
house-to-house selling. Ord. 
Write for facts FREE. No salesma 
WARNER ELECTRIC, 1512 Jarvis, Dept [6 Chgo. ILL. 60626 


S 


R plans (indicate type) or 
send 10¢ for r brochure describing plans: 


THE 
LAW 
TRAINED 

MAN 


& FREE copy of illustrated law book. “THE LAW- 

TRAINED A MAN which shows to earn the professional Bachelor 
Laws (LL.B.) degree through 

p Course, Ail necessary books and lessons provided. Mod 


convenient monthly terms. Write for FREE law 
Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 120-A, Chicago 1, Illinois 


Sounds like dynamite blast! 
BRILLIANT FLASH! Mighty 
roar echoes for blocks. Fine July 
4th noisemaker. starting gun, 
celebrations, etc. Safe. No recoil. 
Hundreds of shots for few cents. 
Uses carbide. Fast firing. Attractively 

made of heavy cast iron. Money back 

guarantee, 9" Cannon (illustrated) $4.95 Post. paid: Blg 17 

Cannon $9.95. Mammoth 25” Cannon $13.95. Ammunition 39¢ tube 

(800 shots). 3 tubes $1.25. Add 50¢ postage on all orders. 75¢ west 


iss. 
Standara American Cannon Co., Dept. 6PSC, 1 Park Ave., N.¥. 


FIX ANY CAR FAST! 


i AAUDEL 


STEP-BY-STEP REPAIR GUIDE 

COVERS EVERYTHING: Trouble- 
shooting—unique symptoms- 

and-causes charts » Tune-up e 

Spark Plugs » Batteries » Distribu- 

tors » Ignition « Starters and Gen- 

erators » Lighting * Brakes » Front 

Suspension » Steering + Wheel 

ws Alignment « Chassis, Springs and 
Shocks e Fuel Pumps » Carbure- 

ONLY $695 tors * Cooling Systems « Lubri- 
cating Systems * Pistons and 

Rin E . \Crankshafts and Connecting Rods « Cam» 
Valves_« Transmissions, etc. — ABSO- 

PUTELY EVERYTHING YOU SHOULD KNOW TO 
FIX ANY CAR! Illus. 736 pages, only.......... $6.95 


10-DAY TRIAL - SEND NO MONEY 


oer I EET 


HEODORE AUDEL Since 1879 — S-66 
4300 W. 62nd St. japolis, Indiana 46206 


eee oet een ai 


MAIL 


Please mail me the 1966 Audel Auto Guide for 10 day FREE MECCTITLPTI 
| EXAMINATION. I agree to mail $3 in 10 days and the remain. WOMMWWACN 

der of the purchase price, plus shipping costs, the following ‘ 
|| month. tf I'm not completely satistied 1 may return the Book, 

, 

| l 
T i 
l O t have bought l 
| Employed by. iude! books before 


l D] SAVE SHIPPING COSTS. Check here if you enclose complete paye | 
ment (plus sales tax, if any) with order. We pay postage. Same return ini | 


SECRETS °% curser” MUSIC 


This Money-Saving Way æ 
ES! Teach your- —7T 
self Piano, Gui- | i 


don’t know a note now! Famous proven Course 
makes it easy as A-B-C. Play actual pieces right 
away. FREE BOOK. U.S. SCHOOL OF MUSIC, 
Studio 156, Fert Washington, L. i, N. Y. 11050 
(Est. 1898. Lic. N. Y. State Educ. Dept.) Tear cut ad! 


AMERICAN INDUSTRY NEEDS 
TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS' TIME 
B.S. Degree Courses: 


O Electrical O Mechanical, 
Engineering Engineering 

D Electronic Civil 
Engineering Engineering 


O Architecture 


Diploma Courses: 
a Ractozreteviston O Architectural 


lor raftin 

TRAINED ENGINEERS |, Technician O Mechanical 
" Electi ftii 

are holding High Pay- O Electronic EVIL 


ing Positions in In- 
dustry, State and 
Federal Government. 


Drafting 
New Term Starts Quarterly 
Write Today for Free Information, 


HEALD'S ENGINEERING COLLEGE 


Van Ness at Post. Dept. PS-666 San Francisco, California 
NAME. — 
STREET. 
eim. 
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Rambler’s Marlin will be bigger in '67. Up to 
now, the Marlin has been built on the Classic 
wheelbase (112 inches), but the '67 model will 
be based on the Ambassador. Next year’s Am- 
bassador has its wheelbase stretched from 116 
to 118 inches, and body width will also expand 
by two inches. American is planning to get rid 
of the costly aluminum door frames on the Am- 
bassador and work out frameless door windows, 
even on body styles with a full pillar. The only 
cars with this type of construction in '66 use 
Fisher's “C” body—the Chevrolet, Pontiac, Olds- 
mobile, and Buick semi-fastback coupes. 


Front drive for the Riviera? Buick has denied 
that the Riviera will switch to front drive for 
'67, and, in fact, next year's Riviera will con- 
tinue almost without change from '66. But a 
front-drive Riviera is in the works for '68! It 
will use a Buick engine, but share the Toronado 
drive train. There's a rumor, too, that by 1968 
Oldsmobile will have a smaller front-drive com- 
panion model for the Toronado (with the F-85 
V-8 engine). 


Did you know that Oldsmobile tried front-wheel 
drive 35 years ago? It was an experimental car 
with a Viking nameplate, using the same side- 
valve V-8 engine that was used in the regular 
rear-drive Vikings that Olds made at the time. 
It was tried out at the GM proving grounds but 
was given up because of too much trouble with 
wheel spin. The engine sat well back in the 
frame in the 1931 manner, and the front wheels 
carried only about 45 percent of the weight of 
the car, against 60 percent in the Toronado. 


Panther's top-of-the-line model (that's Chevy's 
answer to a deluxe Mustang) will have con- 
cealed headlights. The lamps themselves do not 
tilt or swing—they stand still on their mounting 
brackets while sliding doors come in from the 
curved fender sides to cover them when not in 
use. Pontiac has also been experimenting with 
concealed headlights, and at least one '67 Pon- 
tiac model will use a system with retractable 
lamps and folding covers. 


POPULAR SCIENCE 


The new Thunderbird will be built on the big 
Mercury frame, with Mercury all-coil suspen- 
sion. Up to now, the T-bird, like the Continental, 
has been using leaf springs to hold the rear axle. 
The first four-door T-bird will have its doors 
hinged Lincoln-fashion, with both door handles 
next to the central door post. The rear door it- 
self will be half fiberglass and half steel. The 
metal part blends into the fender line and rear 
quarter panel. The door windows have no vent 
panes, as the car will get a new flow-through 
ventilation system. 


Rambler's experimental AMX sports coupe can 
be expected as a '68 model American Mo- 
tors is now shopping for tooling sources for this 
car. There will be only one model—a two-door 
fastback coupe. The "ramble seat" shown on 
the experimental car will not appear on the pro- 
duction model. AMX engines will all be V-8s 
—a small 290-cu.-in. unit and a larger 343-cu.- 
in. optional engine. The AMX chassis will 
probably be a platform, using the Clas: teel 
understructure; the body will be fibergla 


The '67 Valiant will have its wheelbase stretched 
from 106 to 110 inches. The Barracuda will 
share the Valiant underbody, and thus promises 
to be a roomier car than the present Mustang. 
Dodge's Dart, now built on a 111-inch wheel- 
base, will be lengthened to 113 inches. Coronet 
and Belvedere, new for '66, will continue with 
117-inch wheelbases. 


Top-secret job at Ford: It's a completely new 
car that Ford might rush through in case Mus- 
tang sales start to cool off. It would not neces- 
sarily replace the Mustang, but could be a fur- 
ther addition to the Ford Division range, which 
now totals five separate lines: Falcon, Mustang, 
Fairlane, Ford, and Thunderbird. 
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Automotive Editor 


Whos got everything for your Ford 


from Compasses «es An accurate, depend- to Stereos...rhis multi -speaker system plays 
able device for getting bearings in unfamiliar territory. over 70 minutes of your favorite music on an easy-to- 
Attaches to windshield, instrument panel or garnish change tape cartridge. No rewinding necessary. Fits any 
molding. Illuminated for nighttime driving. $7.95* car. $99.50* Variety of speaker kits available from $24.95 


. "n 
to Air Conditioners... For comfort in the warm months ahead, have a Ford Air Conditioner installed 


in your car now. This easy-to-operate unit offers high performance — cools, cleans and dehumidifies the air. $230.35* 
es. m DE 


* Manufacturer's suggested retail price. Installation charges, state and local taxes, are extra. 


Your Ford Dealer of course! 


You get the most for your driving pleasure from your Ford Dealer. €» 


WHAT'S NEW 


FORYOURCAR | | 


Camper sleeps six, fits on pickup, gives six-wheel brakes, costs under $4,000 


The camper shown is designed for the Che- 
velle El Camino; models are available for other 
pickups. PS Auto Editor Norbye drove the Car- 
Tel Chevelle and reports that the car’s stock sus- 


New eight-track stereo tape/radio combo 

A new Sears tape player is fully transistorized 
and features automatic operation for safety 
while driving. Insert the tape cartridge to start 
it; withdraw to restart the radio (seven tuned 
circuits, range of 535 to 1610 kc.). Without the 
radio, it sells for $107.95; complete, $119.95. 
Sears, Roebuck, Chicago 60607. 
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pension is used, since the outrigger wheels carry 
the load. Maneuvering is easy, steering light, 
brakes adequate, cornering stable. Car-Tel 
Corp., 15511 Kelly Road, Mishawaka, Ind. 


Luggage carrier for Volkswagen goes aft 

Built of welded aluminum tubing, the Space- 
crafter "900" carrier fits on the back of the 
Beetle, gives clear rear view, and lowers cargo's 
center of gravity, compared with top carriers. 
The platform gives nine square feet of cargo 
area. $39.95 from Quality Carriers, 1280 Davern 
St., St. Paul, Minn. 55116. 


Solid funp wen | 
New V-6 in 4-wheel drive 


Nobody makes 'em like this one. It's solid all the way— over, it works as hard as it plays. There's almost no end to 
solid build, solid looks, solid fun! Fly down the highway its usefulness. Familiar "little guy" or jaunty ‘Jeep’ Tuxedo 
with the hot new 160 hp. V-6 engine—or choose the world- Park Mark IV. Options galore: 81" or 101" wheelbases; 


variety of tops, colors, trim; even bucket seats; plus 
equipment for pushing, pulling, towing, snow plow- 


ing, winching, etc. KAISER Jeep CORPORATION 
TOLEDO 1. oo 


famous 4-cylinder ‘Hurricane.’ Head for the beach, 
the woods—go camping, fishing, skiing—there's 
hardly any place you can't go! And when the fun's 


You've got to drive it to believe it. See your ‘Jeep’ dealer. Check the Yellow Pages. 


ASSEMBLE YOUR OWN | 
ALL-TRANSISTOR 


Schober 
ELECTRONIC ORGAN 
= 


3 NEW MODELS 


à Recital $1500 
Consolette 1| $850 
Spinet $550 


This is the new, all-tran- 
sistor Schober Consolette 
II...the most luxurious 
“home-size” organ avail- 
able today. Full 61-note manuals, 17 

pedals, 22 stops and coupler, 3 pitch 

registers, and authentic theatre voic- 
ing leave little to be desired. Comparable to ready-built 
organs selling from $1800 to $2500. 


The pride and satisfaction of building one of these most 
pipe-like of electronic organs can now be yours... start- 
ing for as low as $550. The Schober Spinet, only 38 
inches wide, fits into the smallest living room. The all- 
new, all-transistor Schober Recital Model actually | 
sounds like a fine pipe organ; its 32 voices, 6 couplers, | 
5 pitch registers delight professional musicians...mak- | 
ing learning easy for beginners. 

AND YOU SAVE 50% OR MORE BECAUSE YOU'RE BUYING 

DIRECTLY FROM THE MANUFACTURER 

AND PAYING ONLY FOR THE PARTS, NOT COSTLY LABOR. 
It’s easy to assemble a Schober Organ. No special skills 
or experience needed. No technical or musical knowl- 
edge either. Everything you need is furnished, including 
the know-how. You supply only simple hand tools and 
the time. 
You can buy the organ section by section...so you 
needn't spend the whole amount at once. 
You can begin playing in an hour, even if you've never 
played before—with the ingenious Pointer System, avail- 
able from Schober. | 
Thousands of men and women—teen-agers, too—have al- 
ready assembled Schober Organs. We're proud to say 
that many who could afford to buy any organ have 
chosen Schober because they preferred it musically. 
Send for our free 1966 Schober Catalog, describing in 
detail the exciting Schober Organs and optional acces- 
sories; it includes a free 7-inch "sampler" record so you 
can hear before you buy. 


THE f hole Ô CORPORATION 


43 West 61st Street, New York, N. Y. 10023 


Also available in Canada, Australia, Hong Kong, Mexico, 
Puerto Rico, and the United Kingdom 


"THE SCHOBER ORGAN CORP., DEPT. e5-24 — | 

43 West 61st Street, New York, N. Y. 10023 

[O Please send me FREE 1966 Schober Catalog and FREE 
7-inch *'sampler'' record. 

O Enclosed find $2.00 for 10-inch quality LP record of 
Schober Organ music. ($2.00 refunded with purchase 
of first kit.) 

Name 

Address 


City State Zip No. 
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SHORT CUTS AND TIPS 


FROM PS READERS 


Extender makes tacks easy to start 


You can save time, temper, and bruised 
fingers trying to start short tacks by making 
this simple tack extender from a section 
of X" rod. About X" up from the end, 
hacksaw a slot halfway across. Then slot 
the end of the rod, bisecting the first cut. 
You insert the tack in the slot, give it 
a hammer blow, remove the holder, and 
drive the tack home. It is especially use- 
ful in upholstering work. 

W. G. Wacconer, Sacramento, Calif. 


Door stop protects wood from mars 


When nails have to be pulled out of 
wood, there's always the danger of marring 


the surface. You can protect against this 
by slipping a rubber door stopper under 
the hammer head, as shown above. The 
wedge shape lets you get closer to the nail. 

K. PArrERSON, Regina, Can. 


Low-silhouette Compact 
9% hp Evinrude 6 hp Evinrude 
SPORTWIN FISHERMAN 


Budget-priced Folding 
5 hp Evinrude 3 hp Evinrude 
ANGLER LIGHTWIN 


fishermen aren’t all alike 
...Why should fishing motors be? 


The only people who think all fishermen are 
alike are the women they're married to. 


Here at Evinrude — where we've been build- 
ing motors for fishermen ever since there 
were fishing motors — we know better. 


We don't try to change the fisherman; we 
just design the motor to fit the kind of fishing 
he likes best. 


We build all kinds of fishing motors. Compact 
motors, low-silhouette motors, deluxe motors, 
economy motors. Motors that fold into a 
carrying case and stow anywhere, and motors 
so weedless they'll go anywhere. Rugged, 


quiet, twin cylinder motors that will start and 
run anytime, on any water in any weather, 
on any available outboard fuel. 


We build more sizes and types of fishing 
motors than anyone else. 


And we build each one as though our next 
fishing trip depended on it. 


See your Evinrude dealer (listed in the Yellow 
Pages). Catalog free. Write Evinrude Motors, 
4344 N. 27th St., Milwaukee, Wis. 53216. 


EVINHUDE 


first in outboards 
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Guaranteed 
to shave 

asclose as a 


blade or your 
money back! 


Daring? You bet! But we can give this 
guarantee because of our new exclusive 
Micro-Thin shaving screen...the world's 
thinnest. Sets up whiskers and then cuts 
them down— gets to their base like a blade 
does. Cuts more beard per stroke than 
any other shaver. 36-blade stainless-steel 
cutters shear away behind the screen for 
the fastest action ever. Big "Super-Trim" 
clippers groom side- 
burns, collar zone, 
moustache. Power 
cleans itself, too. 
Try a Ronson 4f. 
"400".Andre- S 
member, if it 
doesn't sae 
you as close y.» 
as a blade, you bs 
get your money 
back. 


automatically better © 


Ronson Corporation, Woodbridge, N.J. 
Also available in Canada 
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SHORT CUTS AND TIPS 


FROM PS READERS 


TO FIT WORK 


'2"LARGER THAN SPINDLE 


Use your lathe to make a lathe chuck 


A wood lathe chuck for turning end 
pieces, drawer knobs, and the like is a 
piece of equipment you can make yourself— 
right on the very lathe you're making it 
for. Select a hardwood block at least 1%” 
longer than the lathe's spindle and thick 
enough to be X" greater in diameter at its 
tapered end than the spindle when finished. 
Tool it until it is cylindrical, then moder- 
ately cone-taper one end of it. Bore that 
end so that it will fit snugly over the 
lathe spindle, and then slot the bored 
length with a saw. It is the slotting that 
gives the wood cone clamping action. Next, 
clamp the partially completed chuck to the 
spindle with a screw-type hose clamp, and 
bore the free end to hold the work. Slot that 
bored length, too, and use a second hose 
clamp to secure your work in the now- 
completed chuck. Balance the chuck by 
placing the clamp screws opposite each 
other. Remember to make lighter cuts when 
unsupported ends are being turned. 

P. Lecon, Malden, Mass. 


Extension saves short pencils 


When my carpenter's pencil gets too short 
for good work, I don't throw it away. I just 
glue a similarly shaped piece of wood to it 
and make it longer again. A spring clothes- 
pin is ideal for clamping while glue sets. 

A. A. HizBEnr, Clearbrook, Can. 
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This is a GM Original: This is a GM Replacement: 
It's as tough as they come. It comes just as tough. 


These starter drives turn the flywheel that starts the engine of your GM car or 
truck. They're tough parts for a tough job. 

With these and with all GM Originals and GM Replacements, the story is always 
the same. They look the same. They act the same. They are the same. 

Another nice thing: GM Replacements, in GM and United Delco packages, are 
available just about everywhere. Go where they use them. Good service starts 
with good parts. 


GENUINE GENERAL MOTORS PARTS 


GM CHEVROLET - PONTIAC - OLDSMOBILE - BUICK - CADILLAC - GMC TRUCKS United A 
= tu 


Old Volkswagen Station Wagons never die. 


The things some people can do with an old 
box. 

But then, he didn't start with any old box. 

He started with a Volkswagen Station 
Wagon. 

Which has about twice the amount of space 
as an ordinary station wagon. 

There was room for everything. 

A refrigerator, a stove, a table, an instant 
chili dispenser, and of course, the proverbial 
kitchen sink. 

And a way for it all to get in. The two side 


@Volkswagen of America, Inc. *Suggested Retail Price, Eost Coast P.O.E. ($2454 West Coast P.O.EJ, Local Taxes and Other Dealer Delivery Chorges, if Any, Additional. 


doors open into a huge 4’ by 4’ hole. 

Also, its roof may be high compared to 
other wagons, but its overhead is low. Our 
Standard VW wagon costs only $2,337.* 

However, if you're planning to go into the 
restaurant business, better not buy one new. 
(The body's been welded into one solid piece 
of steel, the tires alone will last for 35,000 miles, 
and on top of everything else, there 
are four coats of protective paint.) 

It'll take too long to get a new 
one into bad enough shape. 
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Amazing New Cone Drive 
IS CLUTCH, TRANSMISSION, DIFFERENTIAL 


By HARRY WALTON / EXCLUSIVE DRAWINGS BY RAY PIOCH 


A revolutionary drive that its own 
inventor didn’t think would work is making 
small tractors and golf carts caper around as 
never before. It can put more push behind 
snowblowers and garden implements, You 
could install it in one of these vehicles you 
plan to build for yourself. 


An unconventional de- 
sign yields an ingenious, 
instantly responsive, 
variable-speed mechan- 
ism for yard tractors, 
golf carts, and perhaps 
even automobiles 


With just one control, it enables you to 
start, shift from low to high, slip back into 
neutral, and go into reverse. You can run as 
fast backward as forward, with the same 
choice of ratios. 

This way-out mechanism acts as a rugged 
clutch, a variable-speed transmission, a re- 
Continued 
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verse, and a differential, rolled into one. It 
has no gears, belts, or hydraulic fluid. The 
invention of Marion H. Davis of Hagerstown, 
Ind., it’s a breakthrough for the friction-drive 
idea—or traction drive, as engineers prefer to 
call it. Here are some things it already does: 

A six-hp. riding tractor pulls a 42-inch 
spiker, loaded with 250 pounds of ballast, up 
and down a hilly lawn. The same machine 
with a 24-by-42-inch plywood blade plows 
snow deep enough to spill over the blade's 
top. A golf cart carries players up grades too 
steep to walk on. A nine-hp. swamp buggy 
with 18-inch "fat" tires hauls three men up à 
flight of stairs. 

Inside the drive. Cones within cones are 
the driving elements of this oddball power 
system. 

Coupled to the engine, a driving shaft 
turns two small cones of hard friction mate- 
rial. They engage and drive two larger sur- 
rounding cones, with smooth steel surfaces, 
which Davis calls “discups.” Each outer cone 
delivers power to one of the vehicle's rear 
wheels—through a single chain drive, or a 


How the drive works: What the cones do, control-rod positions to make 


For neutral, cones are unengaged. In absence of 
control pressure, self-centering frames of outer 
cones keep them out of contact with inner cones. 


DRIVING 
SHAFT 


INNER 
CONE 
(1 of 2) 


pair of successive ones. It has a rigid rectan- 
gular frame of its own, supporting a short 
shaft, running on ball bearings, to which the 
cone and a chain-drive sprocket are fixed. 

The frame’s mounting makes the outer 
cones execute an extraordinary “wriggling” 
motion around the inner cones—the secret of 
the Davis drive’s action. Each frame swivels 
freely on a ball-and-socket joint at one corner. 
A flexible “torsion rod” extending from the 
opposite corner to a distant pivot is the frame’s 
only other support, except for a control linked 
to the frame. 

Normally the torsion rod centers the frame, 
and outer cone, with respect to the inner 
cones. In this position, both outer cones are 
out of contact with the inner ones and the 
drive is in neutral. 

Control linkage can swing each frame, 
against the slight resistance of the flexible tor- 
sion rod, This brings one outer cone into con- 
tact with the front driving cone; and the other 
outer cone into contact with the rear driving 
cone, Both outer cones now turn in the same 
direction, Continued 


Drive goes into low as control pressure, swinging 
frames, brings cones into contact. Small sides of 
inner cones engage large sides of outer cones. 


LOW zi 


POINT OF 
CONTACT 


Complete cone drive, viewed from same side as in cart. Hitch it to an engine, add chain drives from 
drawings below, makes this compact package—now outer sprockets to wheels, join control linkage (upper 
available for building your own yard tractor or golf rear) to a control lever—and it's in business. 


them do it, and the resulting motions of the drive's mechanism 


Contact point travels to high, where large sides of For reverse, moving control other way engages oppo- 
inner cones engage small sides of others, with more site faces of cones. Otherwise, neutral-low-high action 


control pressure and movement of frame. is the same as when going forward. 
j 
HIGH POINT OF 
CONTACT 
POINT OF 
CONTACT bn | 
£ 
d Se Motion after 
contact (with 
— inner cone Motion 
y acting as —— up to 
5 fulcrum) | B contact 
^. POINT OF S 
POINT OF 
CONTAC CONTACT 
Rod bowed Rod bowed b 


other way 


POINT OF 
CONTACT 


— POINT OF 
CONTACT 


In belt-drive tractor, above, cone-drive unit is laid 
on side—providing a vertical driving shaft that drive 
pulley turns directly. Drive may be installed in any 
position, to suit design of vehicle. 


Golf-cart drive built by Davis, above, mounts cone- 
drive unit upright and couples it to engine with hori- 
zontal drive shaft. Photo also shows how the outer 
chain drives deliver power to the wheels. 
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For reverse, the control is simply moved 
the other way, and each outer cone contacts 
the other drive cone. 

How it shifts ratios. At first contact, the 
small side of an inner cone engages the large 
side of an outer cone. This gives low, with 
a ratio of about 4% : 1. Moving the control 
farther makes the outer cone rock upon the 
inner cone, which has a slightly convex face. 

The more steeply angled outer cone is a 
trifle concave. As the outer cone rocks, the 
point of contact travels across the faces of the 
engaged cones. Thus, larger diameters of an 
inner cone bear progressively on smaller di- 
ameters of an outer cone—until at high there 
is a ratio of about 114 : 1. Since the shift is 
stepless, there is a theoretically infinite num- 
ber of ratios between low and high. 

The outer cones’ wriggling action—swing- 
ing and then rocking—results from the uncon- 
ventional motion of their frames. First a 
frame swings horizontally, on its ball joint, 
to move from neutral to low. (It tilts from 
the vertical, too, as its movement proceeds.) 
Then, in going from low to high, contact 
with the inner cone provides a fulerum on 
which the outer cone and its frame have to 
rock—in a direction contrary to their initial 
swing, as is evidenced by reversal of the tor- 
sion rod's bowing. 

Actually these motions need be only slight 
to be effective—so slight, in fact, that they 
must be exaggerated to make them clear in 
the diagrams. Therefore, just a trifle of slack 
in the chain drives suffices to allow the outer- 
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Steering-wheel control 
operates cone drive. 
Simply push wheel ahead 
to go forward, pull it 
back to reverse. Engine- 
drive arrangement shown 
is one of many possible. 


DENM PHOTOGRAPHY 


Whose 
Hue? 

PS Guide 
to 

COLOR 
FILMS 


Roses are red, and 
violets are blue— 

but look what a change 
in color film can do 


By PAUL WAHL 
PS PHOTOS BY HARRIET ARNOLD 


T. color film that reproduces all colors 
exactly hasn't been invented yet, although 
30 years have passed since the debut of the 
original Kodachrome. What the manufactur- 
ers have given us are films capable of deliver- 
ing a color image beautiful enough to satisfy 
almost everyone and reasonably faithful. It 
seems more than likely that the honesty of 
true "natural" color would prove less appeal- 
ing than the somewhat idealized view pre- 


sented to our eyes by today's color films. 

You and I see the world around us quite 
differently because color vision, like other 
senses, is subjective. And, of course, tastes 
differ. Some people like their colors bold and 
bright; others prefer them subtle and soft. 
Maybe the warmer colors, reds and yellows, 
are more attractive to you than the cooler 
blues and greens. On the other hand, if you 
specialize in landscapes and seascapes, the 


For color comparisons of eight leading films, turn the page ò 
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latter colors will be of greater importance. 

Skin tones, regarded most critically by the 
average viewer of a color slide, usually are 
rendered attractively, although tonal range 
on various films goes from an almost trans- 
parent pink to a definite tan, with golden 
shadings between. 

All of the current color films make pretty 
pictures but, like you and me, they “see” 
differently. Each film has distinct character- 
istics that give it a personality all its own. 
Whatever your preferences in color repro- 
duction, you should be able to find your color 


While color rendition ordinarily is the 
prime factor in choosing a film, also to be 
considered are such characteristics as con- 
trast, latitude, speed, and grain—all of which 
affect the end product, your color slide. 

How much contrast? With high-contrast 
films you get very light highlights and very 
dark shadows, and usually lose details in 
both areas. Low-contrast films are not as 
bright in their highlights, and shadows are 
more open; both highlight and shadow de- 
tails are good in slides made with these films, 
but the overall effect is flat — the snap con- 


film — the one that sees things your way. 


tributed by contrast isn’t there. 


Some films may be less accurate in color rendition, but please 


Agfachrome CT18 (ASA 
50). Relatively high con- 
trast gives snap to bril- 
liant transparencies in 
which all colors are quite 
faithfully rendered, al- 
though skin tones may 
be a bit too deep a tan 
for some tastes. Overall 
effect is on the warm 
side with a tendency for 
shadow areas to go 
brownish. Film sizes: 
35mm, Rapid, 127, 120. 


Anscochrome D/50 (ASA 


50). Colors are muted— 
soft and warm, but gen- 
erally accurate. Greens 
may be slightly dull. Skin 
tones — and sand — tend 
to take on a somewhat 
pinkish tone. Blues are 
very deep. Film's low 
contrast provides good 
detail in open shadows. 
Film sizes: 35mm, 126 
(similar film rated ASA 
64), 127, 120, 620. 


Anscochrome D/100 
(ASA 100). Higher con- 
trast makes for a some- 
what snappier picture 
than with Anscochrome 
D/50. Color rendition is 
less warm, with colder 
blues and skin tones that 
are a more golden tan. 
D/100 is a very useful 
film when conditions de- 
mand its extra speed: in 
dim light and for action. 
Film size: 35mm. 


Dynachrome 25 (ASA 
25). Strikes a happy me- 
dium in color brilliance 
and contrast for a pleas- 
ing overall effect. Reds 
tend to be orangey. Skin 
tones are a light tan. 
Shadows are open and 
neutral, This 3M prod- 
uct is the lowest priced 
color film on the market, 
and quality is high. Also 
sold as Sears Color Film. 
Film size: 35mm. 


For all-around use, you may get better 
results with an “average” film that strikes a 
happy medium in contrast; however, there 
are times when high- and low-contrast films 
can be real lifesavers. Use the former to 
brighten up dull days, the latter to tone down 
too brilliantly lighted scenes where important 
shadow detail is present. 

How tolerant is color film? Latitude is a 
film’s capacity to forgive mistakes in expo- 
sure. While color films are not as forgiving 
as most black-and-white materials, generally 
you can count on a tolerance of one f stop 
over- or under-exposure. It’s better to err on 


the side of underexposure — when projected 
on the screen, the denser, richer-colored 
images of underexposed transparencies are 
frequently more pleasing than those of prop- 
erly exposed slides. 

Today, many photographers tend to rely 
almost slavishty on the dictates of exposure 
meters or the decisions made for them by 
automated cameras. Unfortunately, meters 
can be fooled — for example, by strong back- 
lighting. One of the best guides to proper 
daylight exposure comes free with every roll 
of color film. It’s that leaflet you throw away 


[Continued on page 190] 


you more. Here's how to decide which one is best for you 


Dynachrome 64 (ASA 
64). Fairly contrasty — 
good for dull days. Col- 
ors are warm, slightly 
brownish in cast—espe- 
cially noticeable in sand 
` and skin tones. Flesh is 
rendered darker and 
more golden than in 
Dynachrome 25. Also 
sold as Sears Color Film 
in 126 instant-loading 
cartridge. Film sizes: 
35mm, 126. 


Ektachrome-X (ASA 64). 
Comes on strong with 
vivid colors (that those 
who like pastels regard 
as garish) and un- 
matched brilliance, com- 
plemented by medium 
contrast. Colors are gen- 
erally quite accurate. 
Pinkish-tan skin tones 
are very flattering. Ex- 
cellent film for all-around 
use. Film sizes: 35mm, 
828, 126, 127, 120, 620. 


Kodachrome II (ASA 25). 
Very sharp. Virtually 
grainless. Colors are 
bright and generally 
faithful but there may be 
a pinkish cast. Natural 
skin tones. By virtue of 
low contrast, K-Il is es- 
pecially well adapted to 
Scenes in bright sun- 
shine. Shadows are neu- 
tral with good detail. 
Most popular color film. 
Film sizes: 35mm, 828. 


Kodachrome-X (ASA 64). 
Faster, more contrasty, 
less sharp than Koda- 
chrome |l. In general, 
color rendition is similar 
to that of K-Il, but less 
vivid. Skin tones are not 
as pink, more on the tan 
side. Higher contrast and 
greater speed give bet- 
ter results on dull days, 
and for taking action pic- 
tures. Film sizes: 35mm, 
828, 126. 
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Traffic lights hung 
at child's-eye level 


The town of Wuppertal 
in West Germany has in- 
stalled traffic lights at 
street crossings for chil- 
dren as well as adults. The 
lights for adults hang as 
usual at the pole tops, 
those for children near 
street level so they don't 
have to crane their necks 
to tell whether the red or 
green shows. They need ex- 
tra cleaning, though, to re- 
move wheel-splashed dirt. 


TV helps astronauts 
see at night 


To orbiting astronauts, 
night on earth lasts only 
about 30 minutes, the time 
it takes the eye to adapt to 
low light conditions. To 
help them see the earth at 
that time, the Navy has de- 
veloped a low-light televi- 
sion camera and monitor, 
electronics monitor, and 
photographic camera re- 
corder. It's shown at left 
mounted for tests in the 
cabin of a Navy P2V Nep- 
tune plane. 


Three-decker bus 
is hotel on wheels 


You don't have to travel 
to this hotel; it travels with 
you. Built in West Ger- 
many, the three-decker 
cruising bus has 24 berths 
on its upper levels, televi- 
sion in its lounge, built-in 
showers, shoeshine ma- 
chines, and a kitchen for 
meals on the road. Its first 
tour is scheduled for this 
summer: New York to Rio 
de Janeiro, following the 
Pan American Highway. 


What 
Happens 
When 


By LAWRENCE GALTON 
ILLUSTRATIONS BY HERB ANTHONY 


Fatigue can fool you. Maybe it's really boredom, 
tension, lack of exercise, or the wrong food. Here are 
the surprising facts on how you can bounce back 


W... to know how to 


fight fatigue so you can get more things 
done and enjoy life? Get tired more often! 
Strange as that sounds, investigators are 
finding that regular physical activity in- 
creases your working capacity about 20 
percent. In short, the more you do, the 
more you can do. 

Much about fatigue has long been mys- 
terious. But little by little scientists are 
beginning to fit together clues about what 
happens when we get tired. The results 
are enough to debunk some long-held 
theories—for example, that fatigue occurred 
simply because of accumulation of a waste 
product in the muscles. 


We get our energy from the sun. It's 
captured and used by plants to combine 
carbon dioxide from air and minerals from 
soil into carbohydrates. We eat the plants 
and change the carbohydrates into glyco- 
gen—animal starch. Every time you bend 
an elbow or raise an eyebrow. the muscles 
involved are fueled by glycogen. But, 
along with energy, glycogen vields lactic 
acid. 

Classic theory. Accumulate enough acid, 
so the classic theory went, and you get 
tired because muscle tissue becomes lethar- 
gic in an acid medium. But researchers 
have found that when you work, so do the 

Continued 
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Scientific evidence shows that you have about twice as much energy 


adrenal glands atop the kidneys. They 
produce secretions that buffer lactic acid. 
What little acidity remains stimulates breath- 
ing. And as you breathe in more oxygen, 
it helps dispose of the acid by oxidation. 

You may feel tired at the end of a day, 
but there’s little lactic acid to be found. 

Actually, muscles, while subject to ex- 
haustion, can bounce back fast—even after 
a hard workout. Using an ergometer to 
measure muscular contractions in volunteers 
lifting weights, investigators found that 
muscles, after 20 minutes of strenuous ac- 
tivity, may lose half or more of their power 
—but, after 12 minutes of rest, they re- 


Regular exercise of almost any kind will up 
your working capacity by 20 percent. 


cover 90 percent or more. With each repe- 
tition, of course, exhaustion sets in earlier. 

People vary greatly in fatigue resistance. 
One reason—physical condition. But early 
this year, University of Toronto investi- 
gators at a fairgrounds got 60 passing 
men, from age 19 to 61, to step up and 
take a test ride on an ergometer bicycle. 
All the men were flabby, at least a few 
pounds overweight. Yet it turned out that 
those taking regular exercise—anything from 
calisthenics to swimming—had an average 
of 20 percent greater working capacity. 

Why exercise? Regular exercise does 
more than increase muscle size. At rest, 
muscles use 60 to 70 milliliters (thou- 
sandths of a quart) of oxygen per minute. 
In exercise, they need 3,000! The heart 
pumps harder to get more oxygen-carrying 
blood to the muscles, increasing heart- 
pumping efficiency. Also, reports Dr. 
Thomas Cureton of the University of Illi- 
nois, tiny blood vessels that penetrate 
muscles are opened wide, including many 
otherwise not open at all-and circulation 
efficiency increases, making for greater 
strength and endurance. 

Some investigators believe exercise is also 
needed to keep the adrenal glands in shape. 
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One study, showing that when wild ani- 
mals are domesticated their adrenals shrink, 
suggests that our adrenals may have been 
getting smaller as we have become ever 
more civilized, giving the glands less and 
less regular physical stimulation. A major 
reason for the U.S. swimming team’s record- 
breaking capture of 31 gold medals at the 
last Olympics is believed to have been the 
work of scientists on adrenal function. 

Swimmers training for a 100- or 200- 
yard race used to do a leisurely mile or so 
a day. But the 1964 Olympic team used 
many types of workouts—including short- 
distance dashes at about 70 percent of all- 
out speed—to condition the adrenals. 

Physical conditioning to better equip all 
of us to cope with fatigue and other prob- 
lems of everyday living is now getting in- 
creasing stress from medical men. Says a 
top authority, Dr. Warren Guild of Boston: 
The man in good shape "can sustain phys- 
ical and psychological duress longer." 

This year, physical-ed instructors, urged 
on by the American Medical Association, 
are giving youngsters a "step test" (you 
might want to try it if your doctor gives 
you the okay) to get an idea of their fit- 
ness. You step up and down a 20-inch- 
high platform (14 inches for women) 30 
times a minute for four minutes. One, two, 
and three minutes afterward, the pulse rate 
is taken for 30 seconds at a time—and the 
sum of the three counts gives a rough in- 
dication of fitness. 


When pulse counts total: Response is: 
199 or more 
171 to 198. 
150 to 170. 
133 to 149. 
132 or less. 


Very good 
...Excellent 


Fatigue and food mate up in 
allergies. Do corn, fish, or 
citrus fruits, for example, 
make you feel worn out? 


and stamina as you think you have 


To fight fatigue, many 
drivers turn on the radio— 
a good habit, researchers 
say, because emotions 
make you tired. Listening, 
you get less angry with 
other drivers—less tired. 


But fatigue isn't only a matter of muscles. 
The nervous system plays a cardinal role. 
You've probably had the experience of feel- 
ing bushed, yet, motivated by some unex- 
pected pleasure or emergency, being able 
to summon instant energy and get moving 
with a speed impossible minutes before. 

Fatigue and monotony. The sensation of 
fatigue appears to reside in the thalamus 
and hypothalamus brain areas. It also ap- 
pears to be countered by stimulation from 
the reticular formation. This brain area 
acts in response to messages coming through 
the nervous system. It becomes less respon- 
sive—apparently the whole nervous system 
does—when messages are monotonous. 

Boredom, experts say, is one of the chief 
contributors to fatigue suffered by indus- 
trial and office workers. As Dr. Peter Kar- 
povich of Springfield College has put it: 
"It is the nervous system that gets tired 
first. When work is not interesting, one 
may tire sooner than with work that is 
harder but more stimulating. This type of 
fatigue is really boredom, although you 
may feel physically tired." In such situa- 
tions, Dr. Karpovich says, a short break— 
for coffee, a snack, or a chat—is a big help. 

Years ago, Dr. Arthur G. Bills of the 
University of Cincinnati found that often 
fatigue results, not from exertion alone, but 
from emotion piled on top of exertion. 

A few months ago, a British psychologist 
reported an experiment with automobile 
drivers. He had eight drivers grind re- 
peatedly around a two-mile city circuit— 
with radio on, then off. Registering de- 
vices on accelerator, brake, clutch, and 
steering wheel recorded a measure of driv- 
ing efficiency. Results indicate that music 
from a radio helps reduce impairment in 
driving stemming from monotony and fa- 
tigue. 

How come? The psychologist says the 
extra job of listening to the music lowers 
"emotional arousal in certain conditions by 
providing an alternative stimulus." In plain 


English: You're likely to get less angry 
with other drivers—and drive better, longer. 

What's wrong with pep pills? One indica- 
tion of nervous-system involvement in fa- 
tigue is the ability of such drugs as caffeine 
in coffee and amphetamine in "pep pills" 
to boost endurance by stimulating the ner- 
vous system. Airmen in World War II used 
amphetamine for extra stamina and alert- 
ness on long, dangerous missions. And 
when Astronaut Gordon Cooper's automatic 
controls failed, he was ordered to take 
amphetamine so his reflexes would be sharp 
for manual reentry. 

But if amphetamine, medically prescribed 
for special situations, can be valuable, in- 
discriminate use is dangerous. Abusers, 
making a crutch of pep pills, have trouble 
sleeping—and even standing or sitting still— 
and while they may keep going for hours 
or days, they may end up collapsing. 

Actually, more effective for pepping up 
than any stimulant drug may be the re- 
moval of psychological barriers—apparently 
most of us have far more strength and 
energy than we normally use or believe we 
have. To demonstrate this, Dr. Arthur H. 
Steinhaus ran a series of experiments at 
George Williams College in Chicago. He 
put subjects to work contracting their right 
arms isometrically, exerting maximal force 
once a minute for 30 minutes. Instruments 
measured the force. 

The tests were repeated after ampheta- 
mine was given—and again when a .22- 
caliber starter's gun was fired unexpectedly 
behind the subjects to startle them into 
greater effort. Then hypnosis was used; 
they were told they were getting stronger. 

Steinhaus found that amphetamine pro- 
duced an average increase in force of 9.5 
pounds. The gun shot led to a 4.5-pound 
increase. Best of all by far was simple 
suggestion under hypnosis; it upped the 
force by 18.3 pounds. 

Not long ago, Dr. Stewart G. Wolf of 


[Continued on page 188] 
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REPORT FROM THE DRIVER'S SEAT 


Le Mans enters curve with slight understeer... ... remains neutral throughout curve until... 


Sprint enters curve with firm understeer...  ... drifts through with no steering angle until . . . 


. the tail drifts out under full throttle. 


... final breakaway aims car right for next turn. 


Pontiac’s overhead-cam six gets 
hotter than some V-8s but is 
basically a docile and extremely 
quiet engine. And there are “his” 
and “her” types of Tempest 


By JAN P. NORBYE / PS Automotive Editor 
PHOTOS BY BILL MORRIS 


A.. pushrod sixes on the way out? 
After 3,000 miles with two Pontiac overhead- 
cam engines, I say yes. What overhead cams 
have done for the Jaguar and Mercedes-Benz 
sixes, they have done for Pontiac's. The re- 
sult is as sensational as I predicted last Au- 
gust in PopuLtar Science—when I hadn't 
even driven the car. 

Look what you get: higher volumetric 
efficiency, higher r.p.m. range, lower weight 
(and cost) per horsepower, less engine noise, 
simpler servicing, and longer life. 

I tested both versions of Pontiacs OHC 
six: the regular 165-hp engine and the high- 
performance 207-hp. job. The regular en- 
gine is very, very quiet, and the hot one is 
really hot. How hot? It revs to 6,000 with 
the ease of a turbojet and has enough thrust 
to hurl the 3,309-pound (curb weight) Cus- 
tom Sprint from zero to 60 m.p.h. in 9.3 
seconds. With that kind of power, even Bat- 
man could use an engine swap. 

Testing for torque. Unlike hot V-8s, this 
six idles at 500 r.p.m. and has a practically 
flat torque curve from 1,700 to 5,000 r.p.m. 
On level ground with two men aboard, the 
Sprint started from standstill in top gear at 
idling speed (yes, it has a heavy-duty clutch), 
and slowly chugged along without a sign of 
bucking at less than 10 m.p.h. Then I gave 
it the toughest test for engine torque: As it 
idled along, I suddenly floored the accelera- 
tor and held it down. No fuss. The car just 
speeded up, without spitting or coughing. At 
just under 2,000 r.p.m., the torque came in 
and the Sprint dug in its claws and took off. 

The regular OHC six was more sedate. 
Time from 0 to 60 m.p.h.: 16.2 seconds. 

Continued 
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Le Mans stopped from 65 m.p.h. with severe nose dive and slight pull to right. 


How different are the two types of en- 
gine? The hot one came with special main 
and connecting-rod bearings, transistor ig- 
nition, heavy-duty valve springs, high-lift 
camshaft, split exhaust manifold, and low- 
restriction exhaust system. There were none 
of these on the 165-hp. Le Mans. 

The Custom Sprint. To go with the hot 
engine, our test car had a fitting selection 
of chassis options: the heavy-duty springs, 
shock absorbers, and front stabilizer bar 
that make up what Pontiac calls its “ride 
and handling package”; four-speed manual 
floor shift; Safe-T-Track limited-slip differ- 
ential with 3.9:1 ratio; metallic brake lin- 
ings; U.S. Royal red-line tires; and quick 
manual steering (20:1 steering-gear ratio). 

The result is a tough, made-for-men car 
that could meet any road situation with 
ease. There wasnt a power-assist device 
on the thing—and I loved it. Soft ride? 
No. Easy parking? No. But more impor- 
tant, I felt a close communication between 
the controls and my own senses—the kind 
of thing that makes you feel that you and 
the machine are one. 

Women being the obtuse creatures that 
they are, my wife preferred the Le Mans 
with the regular OHC six, power steering, 
power brakes, and automatic transmission. 
In no time at all, we were referring to the 
two Pontiacs as “his” and “her” types of 
Tempest. 

The Sprint vs. Le Mans. The differences 
in handling were a matter of degree, not of 
contrast. The Sprint could take the same 
turns some 10-12 m.p.h. faster, but within 
its limit the Le Mans was safe, well-bal- 
anced, and controllable. It had adequate 
power to come out in good shape even if 
pressed beyond its limit. 

With the Sprint, it just wasn’t possible to 
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get into trouble. The car was always under 
control. It handled like a big, tough, sports 
car: sensitive and obedient to a determined 
hand, but one that could easily intimidate 
a driver who didn’t make the effort to 
properly understand its character. 

On rough roads, both cars were relative- 
ly rattle-free. The Le Mans could be felt 
shaking as the frame members bent, with 
the springs alternately stretching and squat- 
ting, and there was some sideways move- 
ment in the rear suspension. The Sprint 
took the jolts as stolidly as Texas takes a 
new oil well. This lack of reaction in the 
springs means that road shocks get through 
to the passengers to a greater extent. But 
nobody who rode in the car called it down- 
right uncomfortable. 

Both cars had great brakes. After the 
usual warm-up, the Sprint recorded 99-per- 
cent efficiency, the Le Mans 96-percent. 
But while the Sprint was perfectly level at 
all times and made panic stops without the 
slightest sign of discomfort, the Le Mans 
stopped with a stoop and stalled, lost oil 
pressure and was slow to restart. 

The four-speed transmission in the Sprint 
had a Hurst-Campbell linkage—long a fa- 
vorite of the dragstrip set. I was able to 
make very quick shifts with it, but towards 
the end of my tests, the top-gear synchro 
mechanism was worn out (the car had over 
10,000 miles on it, though). 

The gear ratios were not as closely 
spaced as I'd have preferred, but in view of 
the engine's torque characteristics, no com- 
plaints can really be raised about this pow- 
er-train combination. First gear was a low 
3.11; second, 2.20; third, 1.47; and top, 
direct drive. With the 3.90 final drive, the 
overall ratio for bottom gear was 12.20:1, 
so I had to go easy on the throttle to avoid 


Sprint stopped from 65 m.p.h. without nose dive in an absolutely straight line. 


wheelspin when blasting off. When I tried 
a brutal dragstrip-type start, both rear 
wheels spun together, thanks to the limited- 
slip differential. But wheelspin wastes both 
time and rubber. The best times were 
clocked with the wheels just short of spin- 
ning. 

The fixings. Where the Custom Sprint 
had gauges, the Le Mans made do with 
warning lights. The Sprint had a well- 
placed 7,000-r.p.m. tachometer. In its 
place, the Le Mans had a large and un- 
usually accurate rally clock. The Sprint 
had a wood-rim, deep-dish steering wheel 
with three spokes—it looked a lot sportier 
than the simple two-spoker on the Le Mans, 
but had no practical advantage. The stand- 
ard wheel can be turned just as quickly, 
and besides, the two spokes carry horn con- 
tact strips while the Sprint wheel has only 
a small horn button on the hub. Neither 
car is available with any kind of wheel ad- 
justment (tilting or telescoping). 

The Le Mans had bucket seats, the Cus- 
tom Sprint a regular bench seat. But for 
the seat belt, I could have fallen out of the 
bench seat, which seems to be softest to- 
ward the edges. The backrest was just as 
wrong, seeming to be softest where firm 
support is most needed. 

The bucket seats in the Le Mans were 
great, with ridges to give side support, and 
the right firmnesscand — softness—where 
needed. You'll want these buckets in any 
Tempest, regardless of vour choice of power 
train and chassis options. And the Tempest 
has a remarkable catalogue of options. Just 
about the only thing you can't get is an 
inside mirror that shows much of what's be- 
hind you. The way the mirror is mounted, 
all you get to see is roof liner and trunk 
lid. Ge 


LE MANS SPRINT 
DIMENSIONS (inches) 
Al Ground clearance .. 5. 5.0 
A2 Front leg room 41. 41.4 
A3 Front head room .... 31. 31.1 
A4 Rear head room .... 37. 37.2 
A5 Rear leg room 35. 35.7 
A6 Wheelbase . 15. ..115.0 
A7 Overall heigl 54.1 54.0 
B1 Overall width 74. 74.4 
B2 Overall length 206. 06.4 
B3 Front track 58. 58.0 
B4 Rear track . 59. 59.0 
B5 Front-seat width 24.1 59.6 
B6 Rear-seat width .... 59.6 . 59.6 
SPECIFICATIONS 
Engine type SOHC Six OHC Six 
Bore & Strol x .88x3.25 in. 


Displacement . 
Compression ratio 
Carburetion .. 
Power output 


Torque ... 
Transmissi 
2-speed and rst 
torque converter floor shift 
Axle ratio BI oss .3.90:1 
Tire size . 


Steering ratio . 
Turns, lock to lock 
Turn radius . 
Brake-swept 
Curb weight 
Price: basic 

as tested 


PERFORMANCE 


40-60 m.p.h. 

SS 14- jElapsed time 
mile | Term. speed 

Average fuel mileage 
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Car built of mahogany 


Except for steel framework and a 
conventional metal engine, the car 
shown at left is solid mahogany. Rich- 
ard Bucy of Torrance, Calif., who used 
to own a boat shop, constructed the 
body, hand-rubbing the finish to pro- 
duce a mellow patina like that of a 
fine old piece of furniture and then 
coating the wood with epoxy resin to 
prevent scratching in traffic. 


Big turbofan to power C-5A 


More than eight feet in diameter at 
its front fan, the GE TF39 high-by- 
pass turbofan engine develops 41,000 
pounds of thrust. Four of the jets will 
power the gigantic Lockheed C-5A 
[PS, Dec. '65], carrying a 265,000- 
pound payload or 700 troops nonstop 
at 500 m.p.h. Low fuel consumption 
gives the turbofan an unrefueled range 
of approximately 6,500 miles. 


Tiny fire engine 
protects big plants 


The miniature fire en- 
gine at right was de- 
signed for in-plant fire 
fighting. The Cushman 
three-wheeler is nine 
feet long, four feet wide, 
and can make a com- 
plete turn in a 15-foot 
circle. 

It has two high-pres- 
sure tanks and two hand 
extinguishers containing 
370 pounds of Purple K 
[PS, Nov. '62], a chem- 
ical developed by the 
Navy for use on gasoline 
and electrical fires. 


LEM PICTURE NEWS 


Inflatable moon shelter to keep astronauts 
alive for periods of up to two weeks 


Astronauts exploring the moon could live up to two weeks 
without space suits in the oxygen mixture with which the 
lunar shelter at left is inflated. Designed for possible use in a 
post-Apollo moon mission, the expandable Stay Time Ex- 
tension Module was built by Goodyear for NASA. The STEM 
would protect astronauts in extreme lunar temperatures of 
up to 300-degree heat and down to minus-250-degree cold. 


Double circle lengthens swimming pool 


This above-ground swimming pool, in effect two 18-foot- 
diameter circular pools joined together in the shape of a 
figure eight, provides end-to-end swimming length of 32 
feet. The extra-long Monterey pool, made by Doughboy, is 
constructed of a galvanized frame supported by I beams. It 
has a vinyl liner fastened at top, four feet above ground level, 
by a six-inch plastic coping that serves as a seat. 
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COMING: 
Airports Shaped Like 


v, 


CONTROL TOWER 
with radar and 
1 navigation aids 


CAR 
PARKING 


: TAXIWAYS 
TO RUNWAY 
HIGH-SPEED 
TURNOUTS 
FROM 
RUNWAY 


AIRPORT 
TERMINAL 
SUILOING 


5k 


AIRCRAFT AREA 


FASTEST Circular airport would have i 

LANE design pictured above. End- 
less runway is banked, as 
at left, and has lanes for 
craft of different speed, with 
steepness of banking in- 

S creasing from slowest (in- 
` side) to fastest (outside) 
lane. Broken lines indicate 
centers of lanes. 


- N 
N^ "CIRCULAR 


SLOWEST: INCREASING BANK 
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Wheels? 


Ready-made proving ground for 
Navy trials of circular-airport idea 
is provided by General Motors test 
track for cars (right), viewed here 
from air, at Mesa, Ariz. 


Navy trials prove advantages of a circular runway, unlimited 
in length, for plane landings and takeoffs 


Wi the airport of the future be circu- 
lar, with an endless banked runway that 
gives a pilot unlimited room to land and 
take off, and that he can use which- 
ever way the wind is blowing? Trials in 
1964 and 1965, using an automobile test 
track as an experimental airport, have con- 
vinced the Navy that circular runways are 
both feasible and promising. 

An endless runway would make for safe- 
ty by eliminating accidents that occur when 
a pilot overruns a conventional runway in 
landing or taking off. The idea of a circu- 
lar one seems so simple, says a Navy re- 
port, that it's hard to believe no one had 
thought of it before—but it proved original 
enough to win a U.S. patent, which licensed 
government use, when the late Lt. Cmdr. 
James R. Conway put it on paper in 1961. 
Later, after his death in a plane accident 
at sea, his scheme was taken up and flight- 
tested by the U.S. Naval Weapons Eval- 
uation Facility at Kirtland Air Force Base, 
N. M. A General Motors test track at Mesa, 


Navy plane touches down on banked circular track 
in Arizona, in one of many successful trials with 


Ariz put at the Navy's disposal for the 
trials, provided a ready-made circular 
banked runway of 8,400-foot diameter. 

At first, Navy pilots reported, landing 
atilt on the banked track gave them a 
strange sensation, “like flying into a hole.” 
But they mastered the knack in a trial or 
two, and became circular-runway enthusi- 
asts. They made successful landings and 
takeoffs with propeller and jet planes of 
varied types, ranging in size to a big C-54 
whose main landing gear took up all but 
18 feet of the track’s width. 

Suited as well to civilian as military use, 
the wheel-shaped flying base envisioned by 
Commander Conway and the Navy would 
be rimmed by an endless runway 4,000 to 
20,000 feet in diameter, the largest serving 
for an international airport. Spokelike-turn- 
offs lead to a ring-shaped terminal build- 
ing at the hub. A central control tower 
overlooks the whole airport—which would 
require only two-thirds the area of a con- 
ventional one with straight runways. 


fsa * 


various craft and approaches. (In airport design on 
facing page, plane would land counterclockwise.) 
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PREVIEW OF LE MANS: 


Ford Is Back and 
Ferrari's Quaking 


After twice failing to unseat the champion 

of European long-distance racing, Ford goes 

all-out to capture the world’s toughest Ford GT Mark II has all 
endurance race this month th eH pl - 


By JAN P. NORBYE/PS Automotive Editor 


B... transmissions put an end to Ford's hopes for win- 
ning at Le Mans in 1964. Ferrari won, as Italy's 12-cylinder 
projectiles have won every race at Le Mans since 1960. Fresh 
from a triumphant victory at Indianapolis last vear, Ford sent 
six cars to Le Mans, only to see them all put out of the race by 
engine failures. To Ford, winning at Le Mans means as much 
as landing the first men on the moon means to NASA. 

Can Ford pull it off? This year, Ford GT Mark IIs have al- 
ready won the 24-hour race at Daytona and the 12-hour race at 
Sebring. When the cars line up at Le Mans this month, no less 
than 13 Fords will meet six "works" Ferraris and a lone Chapar- 
ral. These are the top contenders among the 56 cars in the race. 

The car that will win at Le Mans must be able to travel some 
2,900 miles on public roads (closed for the occasion) in 24 
hours. It must have brakes that can haul it down from 200 to 
30 m.p.h. every four minutes. The winner is the car that covers 
the greatest distance between the start, four p.m. Saturday, June 
18, and the finish, four p.m. Sunday, June 19. Indy cars are not 
allowed, but you could enter a stock car. Briggs Cunningham 
entered a standard Series 62 Cadillac in 1950 and finished tenth. 
But the race is really for sports cars—both production models 
and prototypes. There's no maximum limit on engine size, but 
there is a minimum weight scale based on engine displacement. 

A winning type? Today there is little disagreement on the 
type of car that will win. All the leading contenders use mid- 
ships engines, aerodynamically developed bodies, disk brakes on 
all wheels, and very wide tires. 

Ever since its birth in 1923, Le Mans has been the world's 
most grueling race. Some two-thirds of the cars fail to finish, 
mostly because of mechanical breakdowns. A few are disquali- 
fied for breaking the rules, and others are knocked out by acci- 
dents. 

Drivers hate this race for its long hours of night driving, ^ Chaparral has had a poor 
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Ferrari 330/P3 has broken 


the power and speed it will need for the Le Mans race. Chances are it has the stamina, too. 


— À 
me 


eee — 


season so far but did a great job last year. For the Le Mans race, it's a real dark horse. 
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morning fog, endless fatigue, keeping track 
of tire wear and fuel consumption, listening 
for strange noises, and watching for signals 
from the team manager. But it’s a supreme 
test for the cars, and draws some 300,000 
spectators to the 8.3-mile circuit. 

To keep the cars from flying, the bodies 
carry spoilers [see page 94] both front and 
rear. The Chaparral, designed, built, and 
raced by Jim Hall of Midland, Tex., has an 
adjustable rear spoiler. The driver can raise 


Ford 


Promising challenger: Ford GT-P 
_. has 470-hp. V-8 and uses Ford's 
own four-speed transmission 
(shown). One Ford may have auto- 
matic transmission. GT-40 uses a 
five-speed ZF transmission. Below, 
Bob Huzzard checks dimensions 
on his perspective drawing of the 
GT-P. The body is fiberglass com- 
bined with a sheet-steel platform 
frame. The car is only 38.5 in. high. 


or lower it to aid the brakes 
in slowing the car from high 
speeds. He can also raise it 
on turns to improve adhesion 
(air pressure will add to the 
load on the rear wheels). 
The Ford line-up. Ford has 
two engine sizes for Le Mans: 
the 427-cu.-in. V-8 used in 
stock-car racing and the 289- 
cu.in. V-8 developed for 
Indy in 1963. The "small" 
350-hp. engine is used in the GT-40; the 
big 470-hp. engine powers the other Fords: 
the GT-P, Mark II, and GTX-1. The GT-P 
is mechanically a Mark II but has a new 
body. The GTX-1 is a Mark II with auto- 
matic transmission—it first appeared at Nas- 
sau last year and may be tried again at Le 
Mans. The race organizers expect four 
GT-Ps from Shelby American, three GT-Ps 
from Holman & Moody, and three GT-40s 
from Alan Mann Racing Ltd. In addition, 


Chaparral 


The supertuned Chevrolet 425-cu.-in. V-8 used in the Texas-built racer produces some 
500 hp. and is mated to an automatic two-speed transmission based on Powerglide 


parts. Chassis is made entirely of fiberglass-reinforced epoxy. Engine and suspension 
systems are simply glued in place. This radical principle has proved safe and reliable. 
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Ferrari 


Defending champion: Smaller and 
lighter than the Ford, Ferrari's 
330/P3 has 420 hp. and a five- 
speed transmission. Enzo Ferrari 
will not build bigger engines, 
as he feels too much power can 
unbalance a car for road racing. 
Both V-12 and V-6 Ferraris have 
four overhead camshafts. The V-6 
Dino (below) will compete with 
Porsche Carrera-6 and Matra-BRM. 


Ford of France, the’ Swiss 
Scuderia Filipinetti, and the 
Canadian Comstock Racing 
Team have each entered one 
GT-40. 

The 12-cylinder brigade. 
Ferrari hopes to win again 
with one of its four new 
330/P3 cars. Private owners 
like Colonel Hoare from Lon- 
don, Luigi Chinetti (North 
American Racing Team, 
N.Y.), and the Belgian Ecurie Francor- 
champs, aim to win with single-cam 269- 
cu.-in. V-12 '65 Ferraris. Two of last year's 
smaller V-12 275/P2s are also entered—one 
by Chinetti, the other by Ed Hugus of 
Pittsburgh, Pa. There are nine V-12 Fer- 
raris in all. 

For smaller cars there are special prizes. 
That's why Ferrari enters two V-6 “Dino’s,” 
why Porsche enters four flat-six Carreras, 
and Matra will race three 120-cu.-in. BRM 


Matra-BRM 


V-8-engined cars. These light cars have 
from 210 to 235 hp. and will reach speeds 
of 160 m.p.h. Alfa Romeo will race four 
four-cylinder GTZ coupes, and Charles 
Deutsch of Paris will enter three front-drive 
CDs. Jean Rédélé is entering five Renault- 
engined Alpines. 

Is this the year for an American victory? 
Could be—with American engines powering 
16 cars in the race. But I'll still put my 
money on Ferrari. 


Matra is one of the largest of France's space-age enterprises, with a hand in missiles as 
well as supersonic manned aircraft. Matra took over René Bonnet's sports-car business 
last year and now produces Renault-engined cars. For Le Mans, Matra made a deal with 


BRM (British Racing Motors) to get 235-hp. four-cam V-8s based on last year's GP engine. 
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* Friendly and intelligent, 
E. porpoises like Keiki are being 
3 trained to carry messages to and from 
divers, locate sunken missile nose cones, 
d aid in scientific research underwater 


A & 


our new underwater 
‘errand boy’ 


By RICHARD TREGASKIS es 


Author of “Guadalcanal Diary,” “John F. Kennedy and PT-109," etc. 


K.n — whose name means “kid” in Hawaiian — is a 
240-pound captive porpoise. He is the first undersea “errand 
to be used by science in unlocking the many unsolved scientific 

mysteries of the oceans. 


pounds and only five feet long. Trainers at the Hawaii Ocean 
Institute spent months conditioning the animal to- respond f 
underwater buzzer recall in an attempt to use his amazing skil 
porpoises are as high on the tree of ed as the chir 
— for research work. 


Life Park. Mrs. Pryor says, “He learns fast. 
You don't really have to teach him. He'll 
watch other porpoises doing tricks, and then 
do them himself.” 

The immediate objective was to have 
Keiki run speed trials in open water to 
check the legend that porpoises could travel 
faster than a destroyer 
hit 60 miles an hour. 
following a speedboat. 


at full steam—even 


Keiki 


was clocked 


"Tap" Pryor prepares to release Keiki from his 
underwater holding cage for messenger duties. 


Pointing upwards, biologist tells Keiki to take a 
message slate to researchers on the surface. Keiki 


When Keiki was finally released, not only 
did he return to his holding cage, but he 
ran five weeks of speed trials, coming back 
captivity when he 
slipped out of his cage once, he didn’t swim 
Instead he swam to the dock 
institute's tied up 


each day to Even 


out to sea 


where the boat was 


When the scientists came to work at sunup 
grunting ind 


porpoises do 


Keiki there 


whistling as exuberant 


was leaping, 


Slate with a message on it is given to Keiki for 


delivery. In background is experimental chamber 


became very adept at these duties and willingly 
returned time and again to carry messages 


Then, with all the aplomb of Flipper, the 
TV star, he led the boat across the water 
to the speed course for more runs. 

Speed: 16.9 m.p.h. Keiki did his best 
in the speed trials, but couldn't turn in a 
faster time than 16.9 miles an hour. The 


scientists suspected that the plump Pacific 
bottlenose porpoise might be the wrong 
species for extremely fast swimming. So 
they groomed two slimmer porpoises of an- 


Aquanaut Pat Quealy ties bag with bottom sample 
to the end of a loop suspended from Keiki's jaw. 


Helpful Keiki carries a “hitchhiker” along in his trip 
toward an undersea holding cage. 


other variety-Haina and Nuka—to run the 
course. They swam considerably faster— 
hitting 24.9 miles an hour. 

But the institute is continuing the tests 
because they hope to find some clue to de- 
signing ships for greater speed. One expert, 
Dr. Max Kramer, says that spongy ducts in 
the skin of the porpoise open and close in 
response to wave pressure to give him per- 
fect streamlining. The Navy is finding other 
uses for porpoises by training them to tell 
one metal from another. Friendly subs would 
carry special metal identification. patches; 
an enemy sub would be rammed and de- 
stroyed by an explosive-carrying porpoise. 

Earning his keep. Having failed at his 
speed trials, Keiki went back to the aqua- 
show. He did his job not wisely, but too 
well. One of his tricks was to search for 
and bring back to his trainer a doughnut- 
size plastic float in return for a fish. Keiki 
decided he could simplify things by storing 
up floats in a corner of the tank. One day . 
last summer, Keiki rushed to pick up a 
floating meal ticket-and swallowed it. 

Pandemonium ensued. Keiki flipped and 
thrashed his tail. An expert prescribed a 
heavy dose of castor oil, but it didn't work. 
Something drastic had to be done. Keiki 
was anesthetized and Pryor slipped his arm 
down the creature's maw, fumbled around, 
and came up with the offending object. 

Running errands. Keiki was soon groomed 
for another pioneer research feat. He was 
taught to run errands for an aqualung diver. 
Keiki hauled spare compressed-air tanks 
from the surface to the diver and carried 
message slates in both directions. 

At this time, Pryor and three other ma- 
rine biologists were planning to live under- 
water in a submarine capsule off Rabbit 
Island. Keiki was to be a messenger boy for 
the aquanauts in their underwater "house." 
Concurrently, off the coast of California, 
another porpoise, Tuffy, was being trained 
to serve as a messenger for the aquanauts in 
an underwater capsule called Sea Lab II. 

But Keiki started his duties a week before 
Tuffy went to work for the Sea Lab II crew. 
Keiki not only ran messages for Pryor, but 
also carried spare aqualung tanks, bottom 
samples, and containers. 

While he was doing this job, the divers 
noted a skin disorder on Keiki's left side. 
Pryor called in a veterinarian who diagnosed 
the trouble as erysipelas—an inflammation. 
Keiki was sidelined for medical treatment. 


[Continued on page 192] 
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Two-man sub Deep Jeep, shown being released from 


Midget deep-sea sub Alvin found missing H-bomb a 

half-mile down—and rediscovered it after first rais- USS Kiowa off Palomares, searched sea bottom down 
ing attempts failed and bomb vanished in mud. to its 2,000-foot depth limit. Then deeper-diving 
Alvin wielded mechanical hand (unseen here) at bow. subs Alvin and Aluminaut took over hunt for H-bomb, 
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Largest of deep-sea craft, 
Aluminaut had two mechanical 
hands — and, like the others, 
windows and undersea lights. 


THE UNTOLD STORY OF THE 


Fabulous Machines 
That Recovered 
Our Lost H-Bomb 


It took strange deep-sea submarines to find a 
nuclear weapon in the Mediterranean, half a mile 
down—and a new undersea robot to bring it up 


By GARDNER SOULE AND 
ALDEN P. ARMAGNAC 


l. was an incredible ending to a 
fantastic exploit. In Mediterranean 
waters off southern Spain, 100 Ameri- 
can and foreign newsmen jammed the 
rail of the U.S. missile cruiser Albany. 
Past the improvised reviewing stand 
PhotraesealGotonnzhowed slowly sailed the sub rescue ship 
bomb and chute. Petrel, proudly displaying on its after- 

deck a silvery cigar-shaped U.S. 
H-bomb—an object so top secret that the public had never been 
allowed to glimpse one before. The view of the 12-foot-long, 
two-foot-thick weapon was near enough for observers to see 
dents in the bomb casing and a few barnacles clinging to it. 

The H-bomb on the Petrel was the world-famous one that 
was accidentally dropped over Spain, lost for months — and 
finally found, all but beyond reach, on the Mediterranean bot- 
tom half a mile down. It was located and fished up by the most 
fabulous array of underwater machines ever assembled—includ- 
ing the new deep-sea submarines Alvin and Aluminaut, and an 
amazing robot called CURV. 

This is the untold story of those machines—and the key part 
they played in an 81-day, multimillion-dollar search-and-recov- 
ery effort by 16 Navy ships, 2,500 sailors, 1,000 Air Force men, 
and 75 civilian helpers including scientists and divers. 

Compelling reasons for urgency spurred the great H-bomb 
hunt. An unexploded H-bomb in their midst terrified the Span- 
ish people. Infinitesimal as the chances were that it might go off 
by accident, what would happen if it did was so horrifying that 
unhappy Spanish authorities pressed the U.S. to find and remove 


JUNE 1966 | 87 


TV camera (top) guided CURV as it neared H-bomb. 
Below are still camera (left) and its strobe light 
(right). Succeeding views show other CURV details, 


the menace. And danger of another kind, less 
openly discussed, was something to give U.S. 
security men nightmares: 

About all that could be worse than losing 
a briefcase full of top-secret H-bomb plans 
was losing an H-bomb itself. Should Com- 
munist agents find it first, and snatch it, the 
latest-model U.S. hydrogen weapon would 
be the leading prize in the whole history of 
espionage. However unlikely such a cloak- 
and-dagger coup, the bomb had to be re- 
garded as up for grabs until it was safely 
back in American hands. 

The dramatic story began last January 17 
at 10:16 a.m. when one of SAC’s B-52s, on 
round-the-clock alert with four H-bombs 
aboard, collided in midair with a KC-135 re- 
fueling plane high above the Mediterranean 
coastal village of Palomares, Spain. 

Seven of the planes’ 11 crewmen perished. 
The four survivors came down on parachutes. 
So did the four H-bombs. 

Unofficial estimates of the bombs’ power 
ranged from one to 20 megatons apiece. 
Either figure was awesome enough. A one- 
megaton bomb would suffice, in open air, to 
create a ball of fire more than a mile in 
diameter—or, exploding in deep water off- 
shore, would drown the coast with a colossal 
tidal wave. Lethal blast and radioactivity 
would claim countless more victims. To 
guard against an accident of such appalling 
consequences, mechanical and electrical 
safety locks keep U.S. H-bombs “unarmed” 
—incapable of a nuclear blast—up to the mo- 
ment when one would be dropped in earnest. 
So the four fallen bombs did not go off. 

From joint U.S.-Spanish air bases near 
Seville and Madrid, U.S. Air Force men 
rushed to Palomares. Within 24 hours they 
found three of the H-bombs. One was intact. 
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Business end of CURV could seize an object with 
this claw or other interchangeable implements. It 
put lines on H-bomb's chute with grappling hooks. 


Two had been burst open by explosions of 
part of their TNT detonating charges. Their 
rupture loosed enough radioactive pluto- 
nium over a square mile to require a two- 
month job of decontamination. The fourth 
H-bomb was nowhere to be found. 

For the first time, one of our nuclear 
weapons had passed out of U.S. military cus- 
tody—and vanished. 

In the sea? By one theory, the bomb might 
have fallen without its chute and buried it- 
self out of sight, in the soil or the sandy 
beach. So the land search went on. But most 
believed it fell in the sea. A Spanish fisher- 
man, Francisco Simo, thought he had seen 
its chute come down in the water, and point- 
ed out the spot. (Later the bomb was found 
within a mile and a half of it, and he re- 
ceived a U.S. gold medal for his help.) 

So the main search turned to the sea. As 
if to discourage anyone else with the same 
idea, a formidable contingent from the U.S. 
Sixth Fleet, led by the missile cruiser Boston, 
appeared off Palomares. 

Aquatic bomb hunters worked outward 
from shore. Frogmen went down 200 feet, 
their limit. Then came helmeted divers and 
men in sub rescue diving bells. Plane wreck- 
age was all they found. 

Had this happened only a year or two ago, 
that would have ended hope of recovering 
the H-bomb, and it would still be missing. 
But now the Navy was able to summon to its 
aid a little fleet of strange new craft — the 
world's first deep-sea submarines. 

By air from the U.S. came the midget sub- 
marine Alvin—a white 22-footer with a win- 
dowed 1%-inch-thick steel sphere for her 
two-man crew, liquid-mercury ballast to tilt 
her for a steep dive, and three swiveling 
propellers to go ahead or back, up or down 


Sonar unit (top center) served to steer CURV until 
H-bomb came into range of TV camera’s two mer- 
cury-vapor lamps (at bottom left and center). 


[see PS, Aug. 64]. Alvin could go 6,000 feet 
deep. Operated for the Navy by the Woods 
Hole Oceanographic Institution, she was so 
new that only three men had learned to 
run her: William O. Rainnie Jr., Marvin J. 
McCamis, and Valentine Wilson. They came, 
too. And an LSD (landing ship, dock) 
brought the three-man Aluminaut—a 51-foot 
red, orange, and blue submarine, with a 6%- 
inch-thick aluminum hull, that could plunge 
nearly three miles down. 

Subs with “lobster” claws. Alvin and 
Aluminaut could survive water pressure that 
would crush an ordinary sub like an eggshell 
—1,000 pounds to the square inch, at 2,500 
feet. True submarines, battery-powered, they 
could cruise and explore the bottom with a 
mobility unattainable by bathyscaphes, the 
only other manned devices that could dive 
so far. Their crews could talk with surface 
ships by acoustic or “sonar” telephone. Both 
subs had mechanical hands like lobster claws 
—one on Alvin, two on Aluminaut. 

Completing the weird deep-diving fleet, 
two other new submarines—two-man Deep 
Jeep and six-man Cubmarine—could descend 
2,000 feet and 600 feet, respectively. 

Down went the craft, during February and 
March, to look at 260 objects detected by 


Land hunt for lost H-bomb went on at Palomares for 
58 days, until bomb was found in sea. Protective 


noa ^ m z 


To reach bomb, CURV could maneuver in any direc- 
tion, using two horizontal propellers (one shown) 
and a vertical one. Each has 10-hp. electric motor. 


sonar and other means. None was the bomb. 

For two weeks a Russian trawler stayed 
within a few miles of the searchers, watching 
—and watched. While Russia was not known 
to have any deep-sea subs, it had been re- 
ported as building its first. 

Found—2,500 feet deep. On March 16, 
Alvin found the bomb. It made a photo that 
tentatively, and correctly, identified Object 
261 as the weapon. Still attached to its chute, 
the H-bomb lay on a precipitous slope, five 
miles offshore and 2,500 feet down. No 
sunken object so deep ever was raised before. 

Alvin and Aluminaut went down to see 
how the bomb could be hauled up. It looked 
impossible to attach a line hanging from a 
bobbing surface ship. So the plan chosen was 
to lower a nylon cable attached to the anchor 
line of the oceanographic ship Mizar. 

On March 25, Alvin’s mechanical hand 
managed to fasten the cable to the bomb. 
Hoisting began. The cable snapped. 

Twice the attempt was repeated. Each 
time, the cable parted. After the last try, the 
bomb slid down the undersea slope and dis- 
appeared in mud. It was lost again. 

On April 2, at nearly 2,900-foot depth, 
Alvin’s crew spotted what looked like a para- 
chute protruding from the mud. The sub’s 


Continued 
clothing shielded searchers below from radioactivity 
spilled by two of three bombs already found. 


Recovered H-bomb on Petrel poses for photo with 
Maj. Gen. D. E. Wilson and Adm. W. S. Guest—heads 
of Air Force and Navy operations at scene—and CURV. 


mechanical hand lifted it for a peek beneath. 
There was the bomb. 

Deep-down perils. All this time the men 
in the tiny Alvin, whose small size gave it an 
advantage in tight places, were facing hair- 
raising perils. The bottom, as mountainous 
as the Spanish mainland, was unmapped and 
dangerous. Piloting a sub among its peaks, 
when visibility was 30 feet with floodlights 
and zero without them, was like flying a 
plane through mountain passes in a fog. 
Deep-sea currents funneling through the can- 
yons buffeted and tossed the Alvin. 

The bomb itself menaced Alvin’s crew. 
Much less remote than the chance of an ac- 
cidental nuclear blast was the possibility of 
setting off the TNT charges—as two of the 
fallen bombs had shown. Such an explosion 
could disable or sink the Alvin. 

What actually came near costing the lives 
of Alvin’s crew, however, was a wholly 
unanticipated mishap. On one of Alvin's ap- 
proaches to the rediscovered bomb, its bil- 
lowing chute snagged the little craft. Trapped 
half a mile deep, the two men in the sub— 
McCamis and Wilson—were beyond help if 
it couldn't free itself. For two minutes or 
more the sub struggled to escape—reversing, 
waggling itself with its swiveling screws. 
Finally it shook itself loose. 

Enter CURV. Now there came on the 
scene a strange robot craft—the one, it turned 
out, that was to bring success. An unmanned 
spacecraft of the deep, it bore the name of 
CURVY, short for Cable-Controlled Under- 
water Research Vehicle. Newly developed by 
the Naval Ordnance Test Station at Pasa- 
dena, Calif. (which also designed Deep 
Jeep), the 13-foot, one-ton CURV had re- 
trieved torpedoes successfully. Before the 
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half-mile depth was brought off by robot CURV as 
pictured—after midget sub, Alvin, found the bomb. 


H-bomb hunt was 10 weeks old, CURV was 
flown to Spain to help. 

What CURV does resembles a rendezvous- 
and-docking in space. When its four red 
ballast tanks admit water, it descends in the 
sea, linked to its mother ship on the surface 
by a cable for power and control. Three elec- 
tric propellers, horizontal and vertical, ma- 
neuver it toward a sunken object detected by 
its sonar. As it nears, its TV camera picks up 
the object for final guidance. At a control 
console on the mother ship above, viewing 
screens show what CURV’s sonar and TV 
camera are seeing—and, with three knobbed 
hand levers, operators pilot it accordingly. 

On reaching the target object, CURV can 
grasp it, with one of several interchangeable 
implements. It seizes a torpedo with a hinged 
claw, from which a buoyed line rises to the 
surface; then it sheds the claw, and the tor- 
pedo is hauled up by the line. 

Off Spain, the USS Petrel, with a hoist 
that could lift the H-bomb, became CURV’s 
mother ship. CURV’s claw was replaced with 
an implement designed especially to snare 
the bomb’s chute, by which it now was hoped 
to pull up the bomb—a four-pronged grap- 
pling hook with spring-latched rods running 
from the center to each blunt prong. 

Now came the feat that covered CURV 
with glory. Down it went with one of the 
hooks and, attached to the hook, a nylon 
cable from the Petrel. CURV poked the hook 
among the bomb-chute lines, then backed up. 
The lines, pressing open the springy rods, en- 
tered the hook and were caught as the rods 
snapped shut. Result: one cable attached to 
the bomb chute. CURV released that hook, 
surfaced for another, and returned to attach 
a second hook and cable in the same way. 


[Continued on page 199] 


Fantastic exploit of retrieving lost H-bomb from 
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rs DISK BRAKE WITH 


SELF-ADJUSTING PARKING MECHANISM 


British Fords feature a V-6 


New British Fords tuck the spare wheel in 
front of a short V-6 engine to leave the 20-cubic- 
foot trunk unobstructed. They have independent 
rear suspension and disk brakes all around. 
Ford's patented rear suspension combines 
double-jointed unsplined half-shafts with flex- 
ibly pivoted semitrailing arms. Evolved from 
computer calculations, the compound wheel 
movement improves cornering power and slight- 
ly alters wheel camber, toe-in, and toe-out on 
jounce and rebound. The Zodiac is said to be 
first with a seven-inch four-headlight system. 


Navy plane sports porch on top 


Yep, that's a porch on top of this plane, but 
it's not for leisurely sunning. It's a walkway for 
working between flights on a revolving turret 
housing sensors used in the Navy's Pacific Range 


e 


os 
electromagnetic studies. Purpose: to record 
radio and other electronic radiations emitted by 
a ballistic missile on reentering the atmosphere. 
The sensors receive and transmit infrared, visual, 
and ultraviolet data to recorders, and send a 
reentry picture to a TV screen. 
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Ths summer, the first of a series of five 
Lunar Orbiter camera spacecraft will be 
launched. Circling the moon, they will 
photograph extended belts of lunar terrain 
from surface-skimming orbits only 28 miles 
high at nearest approach. 

Taking pictures of potential landing sites 
on the moon for our Apollo astronauts will 
be the main purpose of these unmanned, 
850-pound U.S. space vehicles. A secon- 
dary objective is to photograph larger areas 
of particular interest-on the moon's far 
side, or in its polar regions—to gather a 
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From 28 miles away, our Lunar Orbiters’ cameras 
will scan the surface of the satellite to pick out 
favorable landing sites for our Apollo astronauts 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, Huntsville, Ala. 


wealth of topographical and geological data. 

What a Lunar Orbiter will look like may 
be seen from the model illustrated above. 
A pumpkin-shaped container at the center 
houses the photographic equipment. Four 
black “paddles” are solar panels that gen- 
erate 266 watts of electric power. The 
white arms extending from the sides are 
antennas—a dish-shaped directional one to 
bundle signals to earth after the spacecraft 
is properly oriented, and a fishing-reel- 
shaped antenna for continued radio contact 
between the craft and the earth during loss 


Lunar Orbiter will scan moon 
as pictured (with model) at 
left. Globe at craft's center 
holds camera (lenses are 
on side toward moon). Dia- 
gram, right, shows course 
as craft approaches and cir- 
cles moon—at first in high 
orbit, then in a low, moon- 
skimming one. 


—» 


COURSE 
CORRECTION 


or temporary alteration of this attitude. 

The nozzle atop the spacecraft model, 
protruding from a white heat shield, is part 
of the 100-pound-thrust rocket-propulsion 
system that enables the spacecraft to cor- 
rect its course and to make changes in its 
lunar orbit. 

An innovation: photos from orbit. Up to 
this writing, the moon has been photo- 
graphed by spacecraft 


Closest photos by Lunar Orbiter will be 
much sharper than this Ranger view— 
which, likewise, covers 20 square miles. 


Moon-surface photo was made by USSR's 
soft-landed Luna 9—which itself should 
be spotted if a Lunar Orbiter scans site. 


d 


CHANGE 
OF ORBIT 


DECELERATION 
INTO LUNAR ORBIT 


close up as views from impacting or soft- 
landing spacecraft, they will have the 
advantage of covering far more lunar ter- 
ritory, at a range still near enough to dis- 
close quite small details. 

A Lunar Orbiter’s single camera will take 
pictures alternately with a telephoto lens 
and a comparatively wide-angle lens. A 


maneuvered in three F 
different ways: in a 


curving trajectory past To date: 
the moon (Russia’s Lu- 1959 USSR Luna 3 Far side, from about 40,000 miles 
3 and Zond 3). to 1964 USA Ranger 7 Near side, up to impact (nearest: 1,000 feet) 
ee hl dir ht 1965 USSR Zond 3 Far side, from about 7,000 miles 
a crash landing on the 1965 USA Ranger 8 Near side, up to impact 
moon (our Rangers 1965 USA Ranger 9 Near side, up to impact 
7-9), and to a soft lu- 1966 USSR Luna 9 Near side, on surface (after soft landing) 


nar landing (Russia's 
Luna 9). Photos from 
a moon-orbiting space- 
craft will be something 
new. Though not as 


Surveyor 1 to 10 


Moon photographs by spacecraft 


(USSR's Luna 10, put in lunar orbit April, 1966, did not carry any 
photographic equipment) 

Coming, 1966-67, U.S.: 

Lunar Orbiter 1 to 5 Near and far sides, from about 28 miles 


Near side, on surface (after soft landing) | 
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Fastback, 


Holdback, or 
Cute Styling? 


New research is showing better ways 
to control the unseen forces that affect 
your driving. Here is the real story 


of automobile aerodynamics 


By JAN P. NORBYE / PS Automotive Editor 


s the fastback faster? Of course—you can 
| tell just by looking at the sloping tail 
that it will go more smoothly through the 
air than a notchback. 

That's what people have been saying for 
years. But it isn't any truer today than it 
was in 1934, when the auto industry “dis- 
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Fastback (above) coated 
with fluorescent oil film 
shows airflow on the body 
surface. Contrary to what 
we used to think, smooth 
lines do not necessarily 
mean absence of separa- 
tion outside the boundary 
layer—the thin layer of air 
that stays on car's “skin.” 


Notchback-sedan flow pat- 
tern made with kerosene 
and lampblack (left) shows 
turbulence at rear window 
surface. Airflow separation 
starts at transition be- 
tween roof line and win- 
dow, and window is swept 
by upward and downward 
streams of air (vortices). 


covered” aerodynamics. In this article we'll: 

@ Explode some of the popular miscon- 
ceptions about airflow. 

@ Explain how airflow affects driving 
safety. 

@ Tell you how some designers really 
goofed. 


‘+4 NEGATIVE-PRESSURE (LIFT) AREA 


HIGH-PRESSURE 
AREA 


Air-pressure zones and amount of pres- 
sure on a moving car are indicated at left 
by colored line. The high-pressure zones 
are the grille and the cowl-and-windshield 
areas, while there is negative pressure on 


Looking down on the moving car, at right, 
you can see a pressure-zone map of a 
body in a head-on wind. A side wind 
changes the zone shapes, but not their 
general formation. Designers place air 
intakes in high-pressure zones, and air 
outlets in the lift areas. 


HIGH LIFT] LOW LIFT | MEDIUM PRESSURE 


MEDIUM LIFT 


€ Give you the inside story on the shape 
of the cars in your future. 

The truth is that airflow is determined by 
body shape as a whole—it's not a sloping 
stern as opposed to a stepped tail that makes 
the difference. Some fastbacks have lower 
drag, and are therefore faster than a notch- 


the front of the hood and all of roof. 


HIGH LIFT LOW PRESSURE 
VERY HIGH LIFT 


MEDIUM LIFT 


LOW PRESSURE VERY HIGH LIFT 


NO PRESSURE 


back. Other fastbacks have higher drag. Let 
me explain why. 

A car at speed disturbs the air. Air hit- 
ting the car head-on splits at a "stagnation" 
line; below the line, it passes under the car; 
above, it passes over the car. Upward-de- 

Continued 
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If you think airflow affects only 


flected air is forced to detour above the 
roof and has to flow faster to keep up with 
the mass of air around it. When the roof 
line ends, the high-velocity airflow does not 
close in on the tail, but separates and forms 
a wake. 

Whether fastback or notchback, airflow 
separation is bound to occur somewhere be- 
tween the roof line and the trunk lid. It’s 
pointless to shape a tail section for smooth 
airflow if separation occurs at the top of the 
rear window. 

How important is drag? GM vice presi- 


Air intakes on 1965 Citroén are well placed and ad- 
mit no more air than is required for breathing and 
cooling—but Citroén continued its airflow research. 


Ls cae RU - 


Ed 


On '66 Citroén, smaller openings admit the same 
amount of air. There are no conventional air intakes 
above bumper level, just a sloping hood. 
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performance and economy, you're 


dent Edward N. Cole said in 1951, when 
he was chief engineer of Cadillac: "Our 
tests show that until an automobile has at- 
tained a speed of more than 60 m.p.h. there 
is nothing to be gained, from the standpoint 
of performance or economy, in the aerody- 
namic characteristics of the car." 

But in 1957, Virgil Exner, then styling 
director of Chrysler Corp., said that it takes 
"more of the net engine power to overcome 
aerodynamic losses than all other losses 
combined at speeds over 50 m.p.h." 

Tests have proved that a 10-percent re- 
duction in drag produces a five-percent im- 
provement in gas mileage at 55 m.p.h. 

A 25-30-percent drag reduction is possi- 
ble on most U.S. cars without cutting in- 
terior space, reducing visibility, eliminating 
lights and mirrors, or adding much weight 
or cost. By and large, American cars are 
what aerodynamicists call "dirty." The U.S. 
makers don't design their cars for reduced 
drag; they design for style. 

The drag coefficient. The aerodynamic 
characteristics of a body are indicated by 
the drag coefficient. Drag is determined by 
the drag coefficient, frontal area, and speed. 
The drag coefficient of any body is deter- 
mined by shape alone—size has no bearing. 
The rating of 1.00 is assigned to a particu- 
lar shape—a cylinder seven times as high as 
its diameter. A square plywood board has 
a drag coefficient of 1.11. 

Wind-tunnel tests have determined the 
drag coefficients of many cars. That of the 
Volkswagen is 0.50. U.S. cars range between 
0.44 and 0.52. The Citroen, an excellent 
combination of practical and aerodynamic 
design, has a rating of 0.33. It has a smooth 
underside, few protuberances and recesses, 
small air intakes, and tapered front and 
tail sections. 

But speed and fuel consumption no longer 
are most important in automotive aerody- 
namic research. Airflow affects other car 
functions—many in the driving-safety area. 

Handling. Side winds threaten a cars 
stability, and aerodynamic lift creates steer- 
ing, traction, and braking problems. 

Visibility. Road dirt and rain reduce visi- 
bility when they reach windshield and win- 
dow areas. 

Cooling. Both radiator and brakes need 
a flow of fresh air. The common problem 
is too much air taken in and too little led 
exactly where it's needed. 


wrong; it 


PITCH 


CENTER OF 
GRAVITY 


CENTER OF 
PRESSURE 


Aerodynamic side forces act through the 
center of pressure. Car will veer off course 
if side wind acts too far forward on it. 


Ventilation. Air intakes must be placed 
where they are fed clean air—not somebody 
else’s exhaust. They must be located in high- 
pressure areas to keep them from becoming 
air extractors. 

Noise level. Wind noise can be directly 
correlated to the car’s drag coefficient. Re- 
duced drag gives you a quieter car. 

Side winds and stability. Winds do not 
normally hit a car head-on, but at an angle. 


REAR WINDOW 


PARTITION 
PANEL 


Outflow of air from body of the Barracuda is con- 
trolled by baffles and rubber flaps (indicated by 
white arrows) that bar air return. Flow path leads 


can make your car unsafe to drive 


RAG 


e » 


SIDE FORCE 


Axis system of aerodynamic forces shows the six ways your 
car can move. All of these movements—singly or in any combi- 
nation—can be produced by the airflow around the automobile. 


In the same way that centrifugal force acts 
through a car's center of gravity, side wind 
acts through a car's center of pressure. It 
makes no difference whether the pressure 
angle is straight from the side or just a little 
off the car's direction of travel. 

The center of pressure depends on shape 
alone. It tends to be farther forward on a 
car with a low drag coefficient. On most 
cars made in the U.S., the center of pres- 

Continued 


from the interior to a gap between trunk lid and 
rear window frame. Because this is a high-lift area, 
air is drawn out from the trunk. 
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sure is between the windshield corner posts. 

Like aircraft, cars have a neutral steer 
point—where side pressure will move the 
car sideways without changing its course. 
For practical purposes, this point coincides 
with a car’s center of gravity. If the center 
of pressure is close to the center of gravity, 
side wind will have little effect on the car's 
direction; we say the car is directionally 
stable. If the center of pressure is far ahead 
of the center of gravity, side winds tend to 
change the car’s direction; it’s directionally 
unstable. 

To bring the two centers closer, engineers 
can move the neutral steer point forward by 
altering weight distribution and suspension 
design. Stylists can move back the center of 
pressure by adding area to the rear of the 
car's profile—usually in the form of tail fins. 
But tail fins, to be effective, must be very 
large, like, for instance, those on the land- 
speed-record machines of Breedlove, Arfons, 
Campbell, and Summers. The fins popular 
in the late 50s were for styling effect—not 
for aerodynamic effect. 

Flying a car? The high-velocity airflow 
over a car roof creates a negative-pressure 
area. You've seen soft tops bulge at speed— 
they're not blown up like balloons, they're 
lifted by the outside airflow. A high-pressure 
area under the car adds to lift force. A 
typical U.S. sedan has a lift force of some 
500 pounds at 100 m.p.h. 


PRODUCTION AIRFOIL WIPER BLADE 
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Buick Riviera has well- 
silenced draftless venti- 
lation system that has 
eliminated vent panes. Air 
enters from a cowl intake 
or from vents in the body 
sides. It exits via path be- 
ginning under rear seat, 
going through series of 
baffles, ending at louvered 
outlets in the negative- 
pressure area below back 
window. With a side win- 
dow opened, air exit is 
quietly increased. 


Lift aggravates side-wind effects. High- 
speed racing cars like Ford's GT-40 have 
experienced vaw situations where the lift 
was greater than the load on the wheels, 
and the car was actually flying. 

Today, all such cars use spoilers, usually 
at front and rear, to reduce lift. A front 
spoiler keeps air from getting under the car 
and building up pressure. A rear spoiler, 
such as Ferrari's ducktail, creates a high- 
pressure area on top. 

What can you do if your car is unstable 
in crosswinds? You can improve it. Just as 
your tires resist centrifugal force on turns, 
they have to resist aerodynamic side forces. 

1) Increase tire pressures all around. This 
will reduce the heading error caused by side 
wind and you'll be able to stay on course 
with smaller steering corrections. 

2) Find a gcod front, rear balance in tire 
pressures. With front-engined cars it usually 
pays to raise piessures more in the front 
than in the rear. This gives small slip angles 
at front, large ones at rear. When the nose 
is deflected by side wind, the tail will move 
sideways, too. (You've actually moved the 
neutral steer point forward.) 

3) Fit tires with greater cornering stiff- 
ness, like “belted” radial-ply tires. The ef- 
fect is the same as raising the pressure in 
ordinary tires, without the loss in ride com- 
fort overinflation gives. 


Continued on page 198 


All wind forces acting on 
a conventional windshield- 
wiper blade tend to lift 
the arm off the glass. In 
1962, Chrysler developed 
an airfoil bridge for the 
wiper arm, using airflow 
to minimize the lift. 


A solar-cell charging unit to 
supply a trickle charge to the 
battery of a commuter's car. 
These short-haul cars sit all 
day in the broiling sun.—C. 
Dodds,West Palm Beach, Fla. 


A simple motel-room burglar alarm—a mercury 
switch, battery, and buzzer on a suction cup to 
fit the doorknob. Turning the knob would trip 
the switch.—S. Tryzbiak, Newport, R.I. 


Vests with clear-plastic pockets to hold fishing 
flies for easy selection. You'd avoid snagged 
fingers, too.—D. Riebschleger, Saginaw, Mich. 


c 25 = CAE 
Space-saving boathooks without handles. Fit- 
ted with the old Chinese hold-on that tightens 
with pull, they'd slip over any standard oar 
handle.—D. Rebard, Newport Beach, Calif. 


Power mowers with caster-like wheels so you 
wouldn't have to raise the front end to turn the 
mower around.—Frank Quale, St. Paul, Minn. 


Everyone has his own pet idea of a gadget that he would 
like to see in general use. What's yours? We will pay $5 
for each one published. Please use Government postcards 


only. Send to ILTS Editor, Popular Science, 355 Lexington 
Ave., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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UE PICTURE NEWS 


Down to the water with her boat in two bags, this girl unpacks and reassembles the frame, slips on its rubber 


Folding kayak packs for carrying in two canvas bags 


Folded on its hinges and packed in two can- — or an attic closet. One bag holds the framework 
vas bags, this little kayak can be transported made up of hinged and slotted parts that fit to- 
in the trunk or back of a car, or by hand, and gether snugly; the other holds a watertight rub- 
after use can be stored in the garage, basement, ber and plastic skin. At the water's edge, one 


Hot babies go places 
at fast 140 m.p.h. 


Duck-tailed baby fast- 
backs at left are disguised 
B.M.C. Minis beefed up to 
do 140 m.p.h. in racing form. 

Marketed by Broadspeed, 
British speed specialists, the 
potent GT has fiberglass 
coachwork, cutting weight to 
1,100 pounds. Its front-drive 
Mini-Cooper engine is upped 
to 100 hp. Suspension and 
roof are lowered five inches 
to drop car height to four 
feet. Luxury touring ver- 
sions, laden with accessories, 
do only 120 m.p.h. 
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and plastic skin, and paddles away in just 15 minutes. 


person can unfold, reassemble, and lock the 
framework together, slip on the skin, join and 
lock the two ends of the paddle, and be ready 
for a day’s outing on the water in about 15 min- 
utes. Made by Hans Klepper Corp., 35 Union 
Square, NYC, the kayak sells for $369. 


Finger jointing makes 
wood longer, stronger 


A new method of end- 
gluing lumber at the mill 
makes roof trusses and the 
like 32 feet long or longer by 
finger-joint splicing. 

Heated dies form the fin- 
gers, glue is applied, and the 
ends are jammed together in 
a press. The resulting piece 
has 80 to 90 percent of the 
strength of clear lumber. The 
method, developed with the 
help of the industry at 
Washington State Univer- 
sity, eliiinates the 15 per- 
cent waste of a scarf joint. 


BERE PICTURE NEWS 
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Op art gives wallpaper 3-D look 


Optical illusion in the Op-art design of the 
wallpaper shown above has a three-dimen- 
sional effect. Done in black and white, the 
intriguing pattern is one of a series of new de- 
signs in a Trimz collection of vinyl-coated and 
prepasted wallpapers produced by United 
Wallpaper Co., Chicago, as a departure from 
conventional designs. All four walls done in it, 
however, may make you slightly dizzy. 
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We Need Your 


By VICE PRESIDENT HUBERT H. HUMPHREY 


A... independent inventors 
now have a significant new resource. It is 
called the Inventors Fair or, sometimes, 
Inventors’ Show or Inventors’ Congress. Its 
purpose is to serve as a showcase of new 
products or processes to interested com- 
panies. 

Inventors’ Fairs are scheduled this year 
in almost half of the states. The inventions 
exhibited range from household gadgets to 
electronic products and spacecraft designs. 

An exposition is usually staged at a fair- 
ground or in a civic auditorium. Exhibitors 
display, operate, and explain their devices 
at booths. Cash prizes and ribbons are cus- 
tomarily awarded in various categories. 
But the real dividend to the inventor is the 
opportunity to display his wares to those 
who may help him capitalize upon his work 
—at a profit to both. 

Fairs permit the inventor to achieve one 
or more of five purposes: 

l. Display inventions to potentially inter- 
ested manufacturers, distributors, inves- 
tors, and consumers. 

. Determine consumer reaction to inven- 
tions by demonstrating them to the 
viewing public. 

3. Attend symposiums covering such sub- 


to 


jects as patenting, developing, manufac- 

turing, and marketing new inventions 

and products. 

. Consult with experts in various fields 
which are pertinent to the protection. 
production. and promotion of new in- 
ventions. 

. Visit with other inventors and benefit 
from their experiences in handling their 
inventions. 

Hopefullv, company representatives, see- 
ing the inventions, negotiate to obtain them 
on a license fee or royalty basis. 

How often do Fairs achieve this goal? 
Statistics are not easily available. For un- 
derstandable reasons, interested companies 
prefer not to discuss their plans to market 
new products. Companies which have al- 
ready worked out contracts with exhibitors 
usually perform extensive prototype testing 
and market analysis before they embark on 
full-scale production. 

However. many impressive examples of 
profitable follow-through indicate that the 
Fairs do achieve results. 


e 


Who benefits? Everyone. The public. 
which gets a new product, process, or ser- 
vice. The inventor, who sees his years of 

Continued 


“Brainpower is one of our greatest treasures,” says Humphrey. 
A long-time friend of inventors, and deeply interested in science, 
he is Space Council chairman. (Photo shows moon-landing vehicle.) 
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Popular Science is proud to present this 
article by The Honorable Hubert H. Hum- 
phrey, who has been aptly termed ‘‘our 
invention-minded Vice President." 
Amazing as it seems, almost 25 percent 
of all patents issued by the U.S. Patent 
Office this year—more than 15,000 out of 
67,000—will be granted to independent 
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"amateur" inventors. As the Vice Presi- 
dent points out, the genius and skills of the 
individual are a vital national resource, as 
essential in today's technological economy 
as they were in years past. In the article 
here, he tells you what government is do- 
ing on state and federal levels to help make 
your invention a success. 


mua 
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Invention-Minded 
Vice President 


"| am no inventor," 
says Vice President Hu- 
bert H. Humphrey. Even 
So, inventors credit him 
with opening for them 
some of the most pro- 


labor and investment pay off. A manufac- 
turing or distributing company, which— 
with luck—earns a profit on the invention. 
And, in the final analysis, the American 
free-enterprise system. 

That’s why Washington, D.C., is inter- 
ested. Inventors’ Fairs are part of a broad 
program to help keep U.S. business healthy 
and dynamic. 

President Lyndon B. Johnson has re- 
peatedly emphasized: America's economy 
must keep growing. Our population is ex- 
panding. Industries are changing. Auto- 
mation is wiping out some jobs—largely in 
the unskilled category. America needs new 
ideas, new products to expand employment, 
create new wealth, raise standards of living. 

Is there somewhere in the mind of an 
unknown American a new invention as 
beneficial and :evolutionary as the automo- 
bile, airplane, refrigerator, air conditioner? 
If not, how about inventions which would 
substantially improve these and other-now 
commonplace—necessities? And what about 
the possibility of new products or processes 
like the mercury battery, xerography, or 
shrinkproofing of knit goods? 

These last three inventions might not 
occur offhand to many people. But one of 
the most striking facts about these partic- 
ular inventions is that they all came from 
independent inventors. 

These inventors—the so-called “lone 
wolves"—are a tremendous national asset. 


Independent inventors accounted for 40 
of 61 important inventions made since 1900. 
This was the conclusion of a study cited in 
a classic analysis, The Sources of Invention. 
Without the support of organized labora- 
tories, these independent inventors changed 
scientific and technical history. 

Times have changed. Development of 
an invention often requires massive team 
effort and sizable sustained investment. 
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ductive vis.as in U.S. history. During his 16 
years in the Senate, he was a spark plug for “a 
fair shake for the little guy." As chairman of 
a Senate small-business subcommittee, he 
spurred economic growth and new technology. 
As chairman of a Senate reorganization sub- 
committee, he pounded many a federal desk 
and door to get inventors a fair hearing, espe- 
cially on products of potential use to the 
armed forces. 

Now a member of the executive branch, 
Vice President Humphrey maintains his in- 
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But the basic idea of an invention—the 
original concept-and at least its early 
stages of realization, can still be the pro- 
vince of brilliant lone inventors. 

The further they get into the develop- 
ment stage, the more their problems mul- 
tiply. Unfortunately, few inventors have 
the wherewithal-the time, skill, patience, 
money-to bring their brainchildren the 
long journey to market. 

How often have I heard inventors say, 
“If only I could get corporations to look at 
my invention." Many a look is taken at In- 
ventors' Fairs—a hard look, but often a very 
fruitful look, by corporate representatives. 


A national catalyst for the Fairs is the 
U.S. Department of Commerce. Its Office 
of Invention and Innovation, Institute for 
Applied Technology, National Bureau of 
Standards, provides constant impetus. 

The biggest job must, however, be done 
at the grassroots. Expositions are usually 
sponsored jointly by state agencies, univer- 
sities, and state and local chambers of com- 
merce. There is no uniform program for an 
invention exposition; each state is urged to 
develop an agenda which is best suited to 
its needs and facilities. The exposition may 
be held alone or coupled with a products 
show, a procurement show, a technology- 
utilization symposium, or other activity 
which increases interest and participation. 

Invention expositions in themselves are 
not new; various states and communities 
have sponsored them on a sporadic basis 
over a considerable period of years. How- 
ever, several years' experience in North and 
South Dakota, as well as Minnesota, has 
demonstrated that there is merit in a state 
exposition as an annual event. This helps 
assure potential exhibitors that there may 
be an opportunity to show their new or im- 
proved work and encourages them to have 
it ready in time. 


terest in inventors and inventions, in science 
and technology, as Chairman of the National 
Aeronautics and Space Council. In traveis 
from Cape Kennedy to Texas and California, 
he has familiarized himself firsthand with the 
tremendous technical breakthroughs that have 
made America’s space program possible. 

NASA has a very useful Inventions and Con- 
tributions Board, the Vice President feels. It 
stresses not only prompt application of tech- 
nical innovations in the space program, but 
spin-offs to civilian-type markets. 
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The expositions have involved displays 
ranging in size from 70 to 140 inventions. 
Public attendance has ranged as high as 
86,000 people. Estimates are not available 
as to the number of manufacturers and 
distributors in attendance; most prefer to 
remain anonymous until they find an in- 
vention of special interest. 

Planning for the Fairs is improving as 
earlier experience is evaluated. In the fu- 
ture, the Commerce Department informs 
me, greater emphasis will be put on en- 
couraging educational institutions, research 
foundations, and technically oriented com- 
panies, as well as the creative employees 
of these organizations, to display their— 
usually more sophisticated—inventions. 

Effort will also be directed toward get- 
ting univer to have their engineering 
students participate in the symposiums usu- 
ally associated with the expositions. Here- 
tofore, most engineering curriculums have 
not included teaching in the field of patents 
and inventions. An early exposure of young 
people to the accomplishments of inventors 
and to the facts about patents will stimu- 
late their thinking about careers in creative 
engineering. 


Almost every phase of the creative proc- 
ess—from conception to realization—has re- 
ceived some federal attention. For exam- 
ple, an inventor wishing to sell or license 
his patent may utilize two government 
publications to announce the fact. For a 
fee of $3, the U.S. Patent Office will list 
the patent and the name and address of 
the owner under the heading “Patents 
Available for License or Sale” in the Official 
Gazette, its weekly publication. 

The Small Business Administration will 
publish without charge abstracts and draw- 
ings of patented inventions in its monthly 
Product List Circular. Since the inventor's 
name and address are listed, manufacturers 


“By adapting gadgets which will work on 
the moon,” says Hubert Humphrey, “we can 
work wonders here on earth." 

Wearing another hat, the Vice President is 
a member of the Board of Regents of the 
Smithsonian Institution. The Smithsonian is 
not only custodian of many of the nation's 
historic advances, but a catalyst for new work. 

“Brain power and will power are our great- 
est national treasures," the Vice President 
says. "There is no substitute for genius, but 
hard work helps.'"'—James C. G. Conniff. 
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seeking new products can get in touch with 
him. To make use of this service, get in 
touch with one of the many SBA field of- 
fices located in large cities throughout the 
country, or write to the Office of Business 
Advisory Services, Washington, D.C. 20416. 

At one time, an inventor who had an 
idea of potential interest to the government 
contacted federal agencies through the Na- 
tional Inventors Council in the Department 
of Commerce. Now, government agencies 
have assumed responsibility for the evalua- 
tion of submitted ideas. Under current pro- 
cedures, you may submit your disclosure 
to the Office of Invention and Innovation, 
National Bureau of Standards, Washington, 
D.C. 20234, and it will be referred to an 
appropriate evaluating agency. You may 
also obtain a free leaflet, How to Submit 
Ideas and Inventions to the U.S. Govern- 
ment, from the above agency. 


If your invention is intended for com- 
mercial—private-industry—use, an Inventors’ 
Fair can prove invaluable. 

Fairs are an old and delightful American 
tradition. This type of Fair spells “go-go” 
opportunity. It offers no guarantee of suc- 
cess. The path of the innovator is still hard 
and often disappointing. Competition is 
keen; hard economic factors will still dash 
many a bright hope and attractive proto- 
tvpe. 

But we Americans thrive on the chance 
to prove our mettle. 

So, see you at the Fair! 


n 
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Calendars of state invention programs are 
available from the Office of Invention and 
Innovation, National Bureau of Standards, 
Washington, D.C. 20234. The calendars, 
which are updated frequently, tell you how to 
register and receive information, and provide 
helpful guidelines on exhibiting and selling 
your invention. 
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Mark of a pro is knowing when 
to stay home. Only a foolish 
amateur thinks he is tougher 
than a storm. When storm sig- 
nals fly, sit tight—keep your 
boat firmly tied to the dock. 


Have full gas tanks. Rough 
water increases gas consump- 
tion, and empty tanks leave 
you drifting helplessly out of 
control. Don't start long trips 
without a reserve. 
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T. are four basic things you should know about handling 
small boats to survive in big weather: 

€ When to stay home. 

€ How to get back before the weather turns too bad. 

@ How to handle a small boat in rough water. 

@ What to do when you need to call for help. 

The importance of these survival techniques was emphasized 
in an exclusive PoruLAR Sciexce interview with Chief Boat- 
swain's Mate Don Alberts, commander of the Marblehead, Ohio, 
Coast Guard Station, one of the busiest on the Great Lakes. 

Here are the questions I asked and Alberts' answers: 


In your area, do you get a lot of rough-water experience in 
a big hurry? 

Yes. This area is the busiest in which I've ever served. We 
have been increasing our search-and-rescue calls by at least 
100 a year. We have two 40-foot rescue boats, a 36-foot all- 
weather motor lifeboat, and a 30-foot rescue boat. We also 
have two 14-foot multikeel outboards. At least 10 or 15 times 
last summer, we had everv piece of this equipment under way 
somewhere at the same time. 


How long have you been going to the assistance of pleasure 
boats, and in what types of water? 

About 15 years. In the Atlantic Ocean off Puerto Rico, the 
North Atlantic, and now here in Lake Erie. 


I understand you had over 600 calls for assistance last year. 
What size boat was usually involved? 

Our most frequent customers were boats 18 to 25 feet long. 
But some ranged all the way up to 150 feet. 


What are the most frequent reasons for distress calls? 

Poor planning. One of the primary things was running low 
on fuel. Nearly half were from small boats that had run 
aground. 


Even 18-footers? 

Right. There are boulders sticking out in the water, and 
even though they are marked by buoys, a good many boat 
drivers try to take them on the inside, and run aground. 


Were these mostly beginning boatmen? 

No. I'd say a great number of our calls are from more ex- 
perienced boatmen, who have owned a boat for two or three 
years. But the average boatman only gets a chance to operate 
his boat a limited amount of time each year. So even after two 
or three years, he might not be experienced for all conditions. 
It's not so much how many years you've been boating as how 
many hours you've actually operated a boat. We've found 
people with big cabin cruisers aground on reefs, tangled in 
fish nets, and lost in the fog. 


Does any particular type of boat seem more able to take it 
than others? 

I think fiberglass boats are among the finest. We've found 
them when they've been out on a reef for an hour or more 
and never cracked. Some boats would have had a hole right 
through them. I think a fiberglass boat with a double hull and 
flotation between the hulls is especially good. Next best, I'd 
say, is the lapstrake-built boat. 


What safety equipment should a boatman carry aboard? 

The first thing is a life jacket. You should never even ven- 
ture out past the dock without making sure you have enough 
jackets aboard for everyone. And they should be right at hand 
—[I've seen cases of drowning where a life jacket was available, 
but not accessible. People also drown because they can't put on 
a life jacket under stress conditions. Another important piece of 
equipment is the anchor—with sufficient line. The line should 
be at least 10 times the length of your boat. That allows for 
proper scope. When you break down in heavy sea conditions, 
you've got to have plenty of line out to allow your boat to 
ride the sea. In addition to all the equipment required by law, 
you should make certain you have flares of some sort, or other 
means, aboard if you need to signal for help. 


One of the first rules of small-boat safety is to know how to 
keep out of trouble in the first place. How can you know when 
you should just stay home? 

Keep a close check on the weather by calling the nearest 
weather bureau or Coast Guard station for advance weather 
conditions. If the small-craft warning is up, pay attention to it. 
Even though the weather at that moment might still be fine, 


Continued 


Check your gear. Make sure 
you have life jackets, anchor, 
line, signaling devices, tools, 
spare parts, charts showing 
local navigation hazards, and 
—if possible—radiotelephone. 


JUNE 1966 | 107 


In questionable weather, run 
parallel to and close to shore. 
If weather worsens, put into 
harbor or run up on the 
beach. Know location of ref- 
uges, like peninsulas, islands. 


Quarter into rough seas. Take 
'em a few points off your bow 
if you can. The safest dis- 
tance home may be a zigzag 
pattern to ease strain on your 
boat. Good sense is best bet. 


With a following sea, be ready 
with throttle and wheel to 
keep your stern from swing- 
ing, and broaching to. Set 
your speed at just a hair 
faster than the sea's. 
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this means that stronger winds are expected. If you must go 
out, don't venture out too far. Take shoreline courses. And if 
you do take an extended trip, advise the nearest Coast Guard 
station of your destinations. You can file a trip report just like 
a pilots flight plan. 


What about getting back to the dock in time in case rough 
weather is developing? 

Just be certain you don't get too far from a safe harbor. 
Since vou don't know what the weather might do, you have 
to allow extra time to make shore. Know how to plot a course, 
the speed of your boat, and how rough wind and sea condi- 
tions affect its speed. If you plan on taking an hour and a 
half for a certain run, allow another hour and a half for contin- 
gencies. If you find that even this is not enough, hunt for an 
island or peninsula. If there are any in your area, simply run 
into the lee of this protection and stay there until the storm 
subsides. Never pound a boat to pieces trying to make a marina 
before a storm hits. Running two different courses, reducing 
speed, and riding the sea in will put you farther ahead than 
trying to beat your way in at full throttle. 


What do you do if you're caught offshore in rough water? 

Always try to run courses where you're quartering the sea. 
It's better to go five or 10 miles out of your way and quarter 
into the sea, than to try to run head-on into it, or have a fol- 
lowing sea, or run in a trough. In a following sea, people have 
a tendency to run fast, trying to outrun the sea instead of work- 
ing or riding with it. If you do this, you're apt to break off a 
swell, and pound so hard you'll cut your engine and then get 
swamped. If you must be under way with a following sea, ad- 
just your speed to ride with the sea. Don't try to outrun it. 


You mean try to go at the same speed as the waves? 

Just a hair faster. In a following sea, your boat has a ten- 
dency to lurch forward. Then, as a swell breaks, it has a 
tendency to drag you back down. If your speed is just a little 
above the running sea, it should shoot you onto the next crest. 
I found this true in the ocean, even with a 40-foot Coast Guard 
boat in 25- or 30-foot seas. Don't work against the sea; let 
the sea work for you. And time yourself. 


This requires a frequent adjustment of throttles, doesn't it? 

Yes. The seas are not alwavs exactly the same speed, so you 
need always to be ready to adjust the throttle. It takes timing 
and experience. 


How can a person get this rough-water experience, except 
by accident, when he doesn't want it? 

If you're a novice, I'd say 30 minutes to an hour in a good 
following sea would give vou a vast amount of knowledge in 
how to handle your boat in that kind of sea. When it's rough, 
put on a life jacket and take your boat out close to shore, where 
you can get back in if the boat should swamp or capsize. Not 
too close, of course—you want to be sure you can stay clear of 
the shore and shoals. And take an experienced seaman with 
you. You can get a lot of experience just by sampling the 
action here and there. 


If you're in a situation like this, you've got to remember that 
the person who built the boat took all sea conditions into con- 
sideration. Experiment and try steering the boat on different 
courses and at different speeds, and vou'll find which is the 
best for your boat. 


Should you shift passengers around to attempt a better 
weight distribution? 

No. Sometimes people will sit aft to raise the bow up in 
the air more, or they'll try to put passengers up on the bow 
to hold it down. What you must realize is that when the boat 
was built, it was designed to carrv a certain weight under most 
sea conditions. If you just sit where the designer has put the 
seats, you will automatically give the boat its proper trim. 
Don't shift material and equipment around just for trim on a 
pleasure cruiser, because vou then run into another problem: 
When you're picking things up and shifting them around, 
you're taking items that would normally be stationary and 
moving them around to where they could roll and break loose. 
Also, if you shift your passengers around, they will tend to 
get panicky. Just tell them, "This boat can take anything the 
water can throw at it." 

As skipper, maintain command Always try to calm your 
passengers and keep your boat operating smoothly. You can 
have a lot of things going against vou. But if you stay calm, 
you'll have a much better chance of handling them intelligently. 


Suppose you need rescue? What's the best thing to do? 

Here again, you have to think of this before you go out. Do 
you have a flare? Do you have a flashlight? Or a radio? When 
you have a breakdown, the first thing to do is to drop your 
anchor, if you can. This gives you time to think and evaluate 
the situation. When you're anchored, you'll stay where you 
are so that the Coast Guard can find you. If you don't have a 
radio, flash a spotlight, or flashlight, or wave your tee shirt so 
passing boats will know you want assistance and come to your 
aid. Even if they can't supply what you need, you can ask 
them to notify the Coast Guard. The main thing is to report 
your position and stay there. 

If, after calling for help, you are assisted by another boat, 
or get under way by yourself, be sure to notify the Coast Guard 
as soon as possible so they don't send a boat out looking for 
nothing when it needs to be out helping someone else. Of 
course, every boat should have enough life jackets for all 
aboard, and at the first hint of danger every person should put 
one on. Don't wait until the situation deteriorates. And just 
on the chance that you might someday need a tow, I'd suggest 
you make certain your boat has strong cleats and a rugged 
towing eye. In most outboards or small runabouts, the bow 
eye, which is used for pulling the boat onto the trailer, is fine 
for this purpose. But a good many boats of this size have 
cleats so poorly anchored you can practically pull them out by 
hand. This is something easily checked. 

Above all, don't panic. Most boats are built to take more 
rough water than they ever see. Practice and experiment in 
how to get the most out of your boat. Then, if you're ever 
caught in rough water, keep calm and put your experience 
to work. 


If you're caught by a storm, 
find a lee and sit in it till 
storm passes, and the heavy 
seas calm down. Notify 
friends or Coast Guard of your 
location if you can. 


Signal for help. It's best to 


have a radiotelephone. If 
that's not possible, be sure 
you have both day and night 
distress signals in working 
order. Signal, and stay put. 


Be able to take a tow. Make 
sure your boat has strongly 
anchored towing eye, midway 
down the stem if possible. 
Check cleat anchorage, re- 
fasten more strongly if weak. 
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How to “Stretch” Your Boat 


You'll have more room if you keep gear shipshape 


By JIM MARTENHOFF 


T. boat that looked so trim and neat on the showroom floor is apt 
to put to sea with as much space as—and looking like—Fibber McGee's 
closet. Why? Because it's loaded to the gunnels with hastily stowed gear. 
You can end such "space-shrinking" with just three materials: 1) Aluminum 
strap and sheeting from your hardware store; 2) aircraft shock cord 
(“bungee” cord) sold by marine deal 3) little-known items of stock 
marine hardware—fairleads, pulley blocks, boat-hook hangers, fender hooks 
and cleats, lashing hooks, and a variety of other small fittings. 

Use aluminum to make holders and shelves for everything from fishing 
rods, gaffs, and nets to barbecue grills, stoves, tents, and sleeping bags. 
Aircraft shock cord? Use it to rig holders for radios, life jackets, tools, and 
flashlights. Thread the cord through fairleads or pulley blocks and clamp 
the cord to itself with ordinary outboard fuel-hose clamps. Some other 
marine-hardware items are large chromed hooks that can be screwed into 
place, hooks or cleats for rigging fenders, and boat-hook hangers for both 
boat hooks and water skis. Start with the ideas at right. 
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Boat-hook hangers keep these water skis Shock cord holds these life vests underneath 
neatly stowed, and can be used for fishing a deck hatch, out of the way but available 
tackle and a multitude of other things as well. in seconds. Similar installations with cord and 
Aluminum strap is another possibility here. fairleads can be made beneath bow decks. 


Aluminum straps hold bait bucket to transom. Bend straps to allow for transom angle so 


Fasten the straps with aluminum screws to the bucket floats horizontally. Bucket bottom 
prevent corrosion from dissimilar metals. should be an inch above transom bottom. 
Small piece of cord, made fast with outboard- Panic corner includes fire extinguisher in its 
motor fuel-hose clamps, keeps radio secure own bracket, flare kit, ""Rescuelite" mounted 
on small shelf, ready for instant use. Such with shock cord. The plastic bag protects ex- 
fittings are both practical and attractive. tinguisher from the effects of salt spray. 
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TIPS AND TRICKS FOR 


When you drop the hook, your boat is supposed to 
stay put. It won’t, unless you do the job right 


Guide to anchors 


Fisherman’s anchor—for 
skiffs, rowboats, and as 


i lunch hook; not for per- 
l manent mooring. Comes 
CY» in 8- to 16-Ib. weights. 
Mushroom anchor—good for i 
permanent moorings, day an- 
chors, and lunch hooks. Comes CED 
in 5- to 500.Ib. weights. t ZF 


Yachtsman's kedge—makes a good day an- 
chor, but is not popular for permanent moor- 
ings because attached chains or lines may 
tangle its flukes. 


Q 
Navy anchor—good for gen- 
eral use and for permanent 
moorings. The shank tilts 
forward or backward so that 
the flukes dig in. 


Danforth anchor— light- 
weight; a good cruising an- 
chor; has highest holding 
power per pound, except © 
on hard, rock bottom. 

Plow anchor —light- 

weight, deep-digging 


type with high hold- 
ing power; good day 
anchor or lunch hook. 


Northill anchor—holds by dig- 
ging in, out doesn’t go deep 
as plow. The crosspiece (stock) 
can be swung flat for stowing. 
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By GEORGE DANIELS 


JAW-EYE SWIVEL 
WHERE CHAIN CONNECTS TO 
ANCHOR 


JAW-EYE SWIVEL WHERE ROPE 
li 


CONNECTS TO CHAIN 


VW aes the best way to anchor your 
boat? Although there are rules for good 
anchoring, actual experience is the only 
safe guide to what will work best in any 
particular area. 

If you're new at it, ask questions. It's 
the only way you can find out whether the 
bottom where you want to drop anchor is 
soft mud, hard sand, or a layer of rocks— 
information that's vital in choosing the an- 
chor you'll need to get adequate holding 
power, À modern super-anchor with a rat- 
ed holding power of more than 1% tons in 
hard sand, for example, gets only a 400- 
pound bite in soft mud, almost none on 
rock. 

Wind and drag. As a starting point, es- 
timate the pull your boat will put on an 
anchor when the wind kicks up. You can 
get a rough idea with simple arithmetic. 
Measure the largest cross section of your 
boat and consider it a flat plate facing into 
the wind. If you multiply it by .0032 (the 
flat-plate aerodynamic drag factor), and 
then by the wind speed squared, you'll have 
a good idea of the pull on the anchor line. 
(Most boats have less drag than a flat plate, 
but the difference puts a safety factor in 
your figuring.) 

For example, let's say your boat has 16 
square feet of cross section, and you want 
to know the drag in a 30-mile wind. Simply 
multiply 16 by .0032 by 30 by 30 and you 
get a total drag of 46.08 pounds. For a 60- 
mile gale, use 60 instead of 30 and you get 


BOW CHOCKS 


STEEL ROD 
JOINS EYES 


EYE SPLICE 


NYLON LINE AROUND THIMBLE 


184.32 pounds. Note that when wind speed 
doubles, drag force on the anchor qua- 
druples. So if anchor weights listed farther 
on seem big, you'll know why. 

For permanent mooring. The mushroom 
anchor is the most popular for this. Either 
a mushroom or a navy-type anchor is re- 
quired in many areas where mooring 
permits are necessary. The mushroom’s 
holding power usually increases after it’s 
set because it tends to settle into the aver- 
age bottom and “silt up." One long-trusted 
guide to size runs like this: 


BOW EYE 


ia BOATING 


BITT PENNANT MAY 
BE ATTACHED HERE 


Here’s an ideal way to moor your boat. The styro- 
foam mooring float has advantages over metal floats 
—it can't sink, it's soft and won't hurt the hull. Pen- 
nant, which float keeps surfaced, is used to haul up 
main mooring line. It is not permitted in some 
areas. Use a large float if you run chain all the way 
to float or chain will sink buoy at high tide. Use 
Swivels to keep chain and line from kinking. 


-a 
ANCHOR CHAIN 

Boat LeNcTH WEIGHT Size PENNANT 
(feet) (pounds ) (inches) (feet) 
Under 16 50 x 6 
16 to 18 100 H 6 
18 to 20 150 % 8 
20 to 25 200 % 8 
over 25 10 per ft. % or kb 10 


The pennant is the short line that runs 
from the mooring buoy to the bow of the 
boat. Keep in mind that the anchor has 
more holding power than its actual weight. 
One rule of thumb gives the mushroom a 

Continued 


The basic hardware you need to moor your boat 


Never tie the anchor line where it joins 
anything. Any knot halves the strength of 
the rope. Best bet: Make an eye splice 
around metal thimble, like this. Thimble 
can then be shackled to chain. Eye splice 
cuts rope strength about 10 percent. 


Bow eye (top) has pins in head 
to keepit from turning in stem 
of boat. It makes a very se- 
cure attachment fitting for 
pj mooring. The forged-shoulder 
| eye bolt (center)—easier to 
come by—can be substituted 


i for bow eye. Don’t use eye boit 
E with formed eye (bottom). 
Heavy loads can force it open. 


Jaw-eye swivel has pin in 
jaw which is removed to 
hook it to the chain. 
The rope is eye-spliced 
around a thimble through 
the eye, or linked to eye 
with a shackle. 


CHOCK 
MOORING BITT 

The bitt is through-bolted to the deck. Large 
eye splice in end of mooring pennant fits 
around the bitt. The rope runs through the 
chock to prevent chafing. Place bitt and chocks 
so rope runs through without kinking. 
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Triple-anchor method saves space 
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Your boat is safer in today's crowded harbors if you use 
three or more anchors, as above. Join the lines at ring in 
center. The short line extending from the center ring to 
Boat A lets the boat swing in a small circle. But if you 
measure the line from Boat A to the ring, and on to the 
anchor beyond it, you will find that the total length is the 
same as that of Boat B—which swings in a much larger 
circle because it has only one anchor. 


An easy way to test holding power 


TENSION SCALE 
TENSION SCALE 


PULLEY BLOCK 


TO ANCHOR 


TO ANCHOR 


Attach a tension scale in your boat line. Then provide a 
stationary reference point by pushing a pole into the bot- 
tom alongside your boat, or by using a light anchor on 
a very short line. Turn on the power while somebody 
watches the scale. The point at which your boat starts to 
move past reference mark gives you a reading of the 
maximum holding power of your mooring in the bottom 
where it's used. If your scale is too small for the pull you 
expect, use pulley blocks to reduce the load. In sketch at 
right, the scale reading will be half the actual pull on the 
anchor line. If you use double pulley blocks, you get a 
scale reading of one-fourth of the actual pull. 
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holding power equal to twice its 
weight. But if your beat is bulky 
or the day is windy, it won't hurt 
to use the next larger size any- 
way. 

For a short stop. The “lunch 
hook" anchor-dropped while you 
fish or the kids swim—is often one 
of the deep-digging lightweight 
types like the Danforth or the plow 
anchor. These get their holding 
power by burrowing down into the 
bottom when the line is pulled. 
A five-pound Danforth with a 
hard-sand grip of 2,700 pounds, 
for example, will hold most out- 
boards. A 12- or 14-pounder with 
a peak grip of close to 5,000 pounds 
will hold most cruisers. They are 
less effective on a hard, rocky bot- 
tom where they can’t get a bite 
and on entangling bottoms stud- 
ded with such things as stumps and 
tree roots. 

Many skippers pick the yachts- 
man’s kedge for a lunch hook. It 
can get a good hold on almost any 
bottom, even snag tightly on a 
chunk of stone. Its holding power 
is equal to about five times its 
weight. You can also tie a separate 
light line to the middle of its 
crown (business end) to help free 
it if it gets snared. 

Chain, running 10 or 15 feet 
from anchor to anchor line boosts 
the grip of any anchor in several 
ways. Its weight acts as an an- 
chor, itself. It also acts as a shock 
absorber because any pull on the 
line must lift the chain off the bot- 
tom before it can draw taut and 
pass the jolt on to the anchor. It’s 
a must for permanent moorings. 

The anchor line. Choose nylon 
for this—it’s the strongest rope you 
can buy. It doesn't rot, and has 
the most “give.” Pick a size that 
can take at least twice the load 
it's ever likely to get. 

The overall run of line, or line 
and chain, is often called the 
"rode." Its length divided by wa- 
ter depth is the "scope." If your 
rode is 50 feet long and the water 
10 feet deep, your scope is five, 
which is popular. But in a storm, 
the bigger the scope the better. MS 


WHAT'S NEW 


Battery-powered model Mustang steers by radio remote control 


You can steer this midget, battery-powered 
Ford Mustang with the precision of a racing- 
car driver at Indy, thanks to its proportional 
radio-control system: The angle of the little 
car’s front wheels is directly proportional to 


&- 
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how hard, and in what direction, you push the 
“tiller” on the transmitter. The outfit costs $70, 
and will be available in toy and hobby shops this 
fall. Its made by the Testor Co., 600 Buckbee, 
Rockford, Ill. 


Portable power pack uses palm-size lead-acid storage battery 


Here’s a miniature 12-volt lead-acid storage 
battery that’s light enough—and safe enough— 
to tote around in a leather carrying case. The 
10-pound, completely sealed and leakproof bat- 
tery is designed to power transistor TV sets, 
portable low-voltage power tools, and other DC- 
powered appliances. They plug into the battery 
through a built-in automotive-type cigarette- 
lighter receptacle. 

The battery is rated at eight ampere hours’ 


capacity—sufficient to run a portable TV for 
about six hours—and it can be recharged over- 
night by the AC-powered charger built into its 
carrying case. It has a useful operating life of 
about 1,000 hours—roughly the same as an 
equivalent-capacity (but more expensive) 
nickel-cadmium battery. 

The complete power pack, including recharg- 
er, costs $40. It's made by the Exide Div., 
Electric Storage Battery Co., Raleigh, N.C. 
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You can build 


Sk H 


. the black box buzzes downstairs 


Calls You to the Telephone 


You'll never miss a phone call with 
this pint-size radio-controlled buzzer 
that works anyplace in your home 


By HOWARD G. McENTEE 


W... were you the last time your telephone rang? Busy in your 
workshop? Relaxing in your back yard? Puttering around your attic? 
Unless you have a house full of telephone bells, you can miss im- 
portant phone calls simply because you can’t hear the telephone ring. 
Here’s the perfect solution: a unique remote-ringing telephone-bell 
system that works by “wired-wireless” remote control. 

Basically, its a radio-control system similar to the kind used with 
garage-door openers and to fly model airplanes, with one big differ- 
ence—the radio-control signals travel between the transmitter and 
receiver over your home’s electric-power lines, not through free space. 
That’s why it’s called wired-wireless. 

How it works. The transmitter unit sits underneath your telephone. 
There’s no direct connection to the phone, so the telephone company 
won't object to the system. Whenever the phone bell rings, a magnetic 
pickup coil inside the transmitter cabinet (L1, on schematic diagram) 
detects the slight magnetic-field variations generated by the ringing 
bell, and produces a small output voltage. Transistors Q2 and Q3 
form an amplifier that boosts Ll's output to a level high enough to 
"turn on" transistor Q4, which acts as an electronic switch. With Q4 
"on," the RF (radio-frequency) oscillator circuit (transistor Q5) goes 
into operation, and sends RF signals (at a frequency of about 100,000 
cycles per second) along the power line in step with the phone rings. 

The receiver is a marvel of simplicity—it contains only eight com- 
ponents. To use it, you plug it into the nearest AC receptacle. Heart 
of its circuit is a silicon-controlled rectifier (SCR), Q1, which func- 
tions as a combined amplifier, detector, buzzer driver, and power-line 
rectifier. Coil L2 and capacitor C1 form a tuned circuit that is tuned 
to the transmitter output frequency, and is connected directly across 
the power line. When the receiver picks up the transmitted RF sig- 
nals, an output voltage is generated across coil L3, which triggers the 
SCR into conduction, and the buzzer then sounds a warning that 
your telephone is ringing. 

Transmitter and receiver draw operating current directly from the 
power lines. A simple power supply in the transmitter—using an in- 
expensive "universal" transformer—provides about 25 volts DC, while 
the receiver circuit works on rectified 120-volt AC. The receiver 
draws negligible current when it is idling, so no power switch is 
necessary. Caution: Since all receiver components are connected 
directly to the power line, you must take special care to insure that 
none of the unit's external screw heads are "hot." Use plastic in- 
sulating tubing on all exposed component leads, and position the 
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components to prevent accidental shorts. 

Building it. Both the transmitter and re- 
ceiver are housed in Bakelite cabinets. 
Wire their circuits on perforated phenolic 
chassis board (Vectorbord), using push- 
in terminals (flea clips) as soldering points. 
Double-check the polarity of the electrolytic 
capacitors and diodes before you solder 
them in place. 

Coil windings L3 and L5 must be wound 
on top of ready-wound coils L2 and L4, 
respectively, and in the same direction. 
Start by wrapping L2 and L4 with five lay- 
ers of stiff paper strips (brown wrapping 
paper is fine). Hold the paper in place 
with a dab of cement. The idea is to 
bridge the gap between the two adjacent 
windings on each coil. Then apply L3 and 
L5 as shown in the diagrams at right. Use 
No. 30 enamel-coated magnet wire for 
both windings. 

The power transformer, Tl, is a univer- 
sal type, and several of its leads are not 
used in this circuit. Clip off the leads not 
indicated in the diagrams. Note: Tl and 
Ll must be mounted in the relative posi- 
tions shown in the pictorial diagram to 
minimize magnetic coupling between the 
two. Otherwise, the magnetic field sur- 
rounding Tl may excite Ll sufficiently to 
keep the transmitter constantly oscillating. 
Fashion a simple metal bracket to hold L1 
in place. 

Testing and alignment. Screw the core 
of L4 into the coil as far as possible, then 
back it out % inch. With Ll a distance 
away from Tl, clip a 0-50-milliammeter 
DC meter across pushbutton switch ("test" 
button) SW2, with its positive terminal con- 
nected to the emitter (E) of transistor Q4. 
With power on, the meter should read be- 
tween 18 and 25 milliamperes. Then dis- 
connect the milliammeter and measure the 
DC voltage across capacitor C7 (power- 
supply voltage). It should be about 30 
volts with the oscillator not operating, and 
about 25 volts when you push test button 
SW2. 

To tune the receiver, plug it into an out- 
let in another room, and have someone 
press SW2 on the transmitter while you ad- 
just the core of L2. As you screw the core 
from its full-out to its full-in position, the 
buzzer wil begin to buzz and then stop. 
Back out the core until it is in the center of 
the buzzing region. 

When you fasten the cover on the trans- 
mitter case, you may have to shift the posi- 
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tion of L1 slightly to prevent T1 from trig- 
gering the oscillator. Use the receiver as a 
tester: If the buzzer sounds when SW2 is 
not pressed, readjust L1’s position. 

Setting it up. Position your telephone on 
the transmitter so the phone’s bell is above 
the pickup coil. The setting of the bell- 
damper thumb wheel on the bottom of the 
phone has no effect on transmitter opera- 
tion. Thus, you can silence the ringing of 
the phone itself, yet be alerted to an incom- 
ing call at another location. Be) 


MOUNTING 
STRAP. 


40 TURNS ON TOP 


RI-1 


000-ohm, 15 
bon resistor 
70,000-ohm, 
carbon resistor 
R3—47,000-ohm, -watt 
carbon resistor 
R4, R6, R7—5,000-ohm, 
T,-watt carbon resistor 
5—100-ohm, ¥:-watt 
carbon resistor 
R8—10,000-ohm, ¥-watt 
carbon resistor 
C1—0.001-mfd. mica 
capacitor (any voltage) 
C3, 3 1-0-ifd., 100-colt 
paper capacitor 
C4—250-mfd., 25-volt 
electrolytic capacitor 


‘START HERE, WIND THIS OR. 


ae 90 TURNS #30 ENAMELED; TWO EVEN 
LAYERS, ABOUT 50 TURNS IN 1ST LAYER, 


PARTS LIST 


C5—0.0022-mfd., 200-volt 
mylar capacitor 
—0.1-mfd., 200-volt 
er capacitor 
50-mfd.. 50-volt 
electrolytic capacitor 
C8—0.15-mfd., 400-volt 
paper capacitor D1—1N1693 diode 
Q1I-—General Electric type D2, D3—1N2070 silicon 
—C6B silicon-controlled rectifier 
rectifier juzzer—115-rolt AC 
Q2, Q3, Q4—2N404A (Potter & Brumfield 
transistors model BU-115-VAC) 
5—2N307 transistor SWI-SPST toggle switch 


(Miller 9003) 

RFC (RF choke)—1.5 milli- 
henry iron-core choke 
(Miller 4664) 

T1—Knight low-voltage 
transformer (Allied 
64 U 731 


1—phono pickup coil SW2—NormallyopenSPST 
(Allied 58 pushbutton switch 
L2. L4—0.5-3.5 millihenry — Misc.—Black phenolic in- 


adiustable inductor, strument cases: 69g" x 


"5 VAC 


swi 


ha” x 254g" for transmit- 
ter, 4” x 2a x Ig” for 
receiver, and covers. 
Fuses: type 3AG l-amp 
mounted in single clip 
holders. 

Also: Line cord; triple lug 
strips for receiver; Am- 
phenol two-prong panel- 
mount AC plug (Allied 
40 U 675); #30 enamel- 
covered magnet wire; Vec- 
torbord; push-in termi- 
nals; hardware. 

Note: All electronic 
components available from 
Allied Radio Co., 100 N. 
Western Ave., Chicago. 
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An inexpensive battery ‘‘elimina- 
tor” (above, shown installed in the 
radio) converts your transistor 
portable to AC-powered operation. 
The clock-timer switches it on at 
a preset time, and buzzes. 


For a modish-looking clock radio, cover the plywood or hardboard 
cabinet with ceramic mosaic tile. Two square feet of gauze-backed 
tile and a few ounces of dry grout will do the job. 


Turn Your Portable into a Clock Radio 


By SOLOMON ROTHFELD 


W... your carry-around transistor ra- 
dio is home from the beach or the ball 
game, why not turn it into a table-model 
clock radio? This easy-to-build adaptor 
does the trick. It consists of an electric 
clock-timer and an AC-powered battery 
“eliminator” (or "converter"), wired to- 


gether as shown below and mounted in a 
home-built cabinet. 

Suitable clock-timers are made by Inter- 
matic and Telechron (GE) in a variety 
of sizes and shapes. They cost about $7 or 
$8. You can order one from most mail- 
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order electronic-supply houses (such as 
Allied Radio Co., Chicago, and Lafayette 
Radio Co., Syosset, N.Y.). Choose an un- 
cased timer that has a built-in buzzer. 
The battery eliminator is an inexpensive 
gadget sold by most radio and novelty 
shops. It looks like a conventional nine- 
volt transistor-radio battery equipped with 
a power cord, and is designed to snap into 
your radio in place of the dry-cell battery. 
Build the cabinet out of %-inch plywood 
or 3/16-inch hardboard—its dimensions will 
depend on the sizes of your radio and the 
timer. Fashion a simple metal bracket to 
hold the radio in place. Be sure to provide 
a cutout in the cabinet so you can reach 
the radio's tuning and volume controls. 


Check the data sheet supplied with 
your clock-timer for the location of 
its motor and clock-operated switch 
terminals. The converter socket is 
a conventional flush-mount, single- 
socket, AC receptacle mounted in- 
side the cabinet. 


bo 


PERSONAL-USE REPORT: 


Kit Makes 
Super Hi-Fi 
Solid-State 

Amplifier 


T. Acoustech XI is a kit-built all- 
transistor amplifier that will outper- 
form most factory-assembled rigs you 
can buy today. Its frequency response 
extends well past the upper and lower 
measuring limits of my test instru- 
ments, Distortion, even at the maxi- 
mum power output of 35 watts per 
channel, is virtually inaudible. 

I listened to the amplifier drive 
both low-efficiency AR-3 acoustic-sus- 
pension speakers and high-efficiency 
Jensen 600-XLs. The sound from 
both types of speakers was remark- 
ably clear and brilliant, an indication 
of excellent transient response. 

The basic power-amplifier kit costs 
$130; the add-on preamp module $90. 
They are made by Acoustech, Inc., 
139 Main St., Cambridge, Mass. 


Step 1. Kit is designed so you can stop after 
wiring the easy-to-assemble power-amplifier 
stages, if you already own a hi-fi preamplifier. 
Construction time: about five hours. 


DEM ELECTRONICS 


PR 


Components and hardware are packaged in numbered 
plastic bags (like one shown above) that are stapled to 
a fuzzy-surfaced, solder-resistant cloth. You open one bag 
at a time to carry out a group of instructions. 


The cloth makes an excellent work surface since small 

bits of hardware and tiny electronic parts won't roll or 

slide off it. Tricky-to-wire parts of the circuitry come pre- | 
assembled on plug-in printed-circuit boards. 


Step 2. You can add on the preamplifier and control 
circuitry when you build the power amplifier, or do it at 
a later date. The conversion takes about 12 hours, most 
of it spent in wiring the complex selector switches. 


[> 


UE PICTURE NEWS 


Steel tracks for traveling cranes rest on three piers as floating crane (left) drives more piles into place. 


Dutch bridge three-mile estuary, using traveling beam 


The three-mile Oosterschelde bridge in Hol- 
land, Europe's longest, is being completed this 
spring from prefabricated concrete sections 
moved into place by an 800-foot-long moving 
assembly—like that used to build the 17-mile 
bridge and tunnel at the mouth of Chesapeake 
Bay [PS, Mar. '62]. The steel assembly rests 
on three completed A-shaped piers at a time. 
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It carries tracks for two traveling cranes that 
hoist into position the six precast blocks that 
form each 309-foot arch span between the piers. 
As each arch is placed, the assembly rig is rolled 
forward to lift the next concrete unit from a 
barge. The bridge, started three years ago, is 
the final link of a new highway connecting the 
coastal islands of Zeeland south of Rotterdam. 


White House fence reset 
with home-workshop epoxy 


When the historic wrought- 
iron fence pulled loose from the 
130-year-old sandstone wall on 
which it is mounted around the 
White House, mechanics came 
up with a repair using materials 
common to your home workshop. 

Mounting holes in the brittle 
sandstone coping were filled 
with epoxy, which was allowed 
to set firmly and hold the fence 
posts fast in its grip. 


BMW's rectangular headlamps gyre poor iwi 


improve low-beam light REAR-SUSPENSION 


MacPHERSON TRAILING ARM FINAL-DRIVE CASING 
FRONT SUSPENSION | SEN BOLTED TO BODY 


113-HP. OVERHEAD-CAM 
SLANT-FOUR 


FORWARD-LEANING 
COIL SPRING 


RECLINING INDEPENDENT 


FRONT SEAT MECHANISM REAR SUSPENSION 


DISK BRAKES 


STANDARD POWER BRAKES 
STANDARD m 
BMW 2000, shown in cutaway drawing, is 
equipped with four-speed floor shift and 


113-hp. overhead-cam slant-four engine. 


FOUR-SPEED FLOOR SHIFT 


Rectangular headlights on Germany's 
new BMW 2000 have oval reflectors. 
They are a new styling theme in Europe 
that improves low-beam illumination and 
may spread to Detroit. A roomy four- 
seater with bucket seats in front, the 
BMW is good for speeds over 100 m.p.h., 
is economical on fuel, and is noted for its 
excellent handling characteristics. It has 
either four-speed floor shift or optional 
ZF three-speed automatic. 


man, Ltd., in England, it's powered by a Rolls- 
Royce V-8 engine. The version shown carries six 

Operating on land or water on low-pressure to eight passengers. A larger one is planned for 
air jets, this new British hovercraft is said to use as a ferry to carry cars and passengers 
make virtually no noise. Built by Britten-Nor- across the Solent to the Isle of Wight. 


Low-pressure jets run silent hovercraft 
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New ideas 
from the 
Inventors 


Hull “tires” lift surface craft. 
Pump-up diaphragms under the 
twin hulls of this recently pat- 
ented craft would keep the two 
wings linking the hulls clear of 
waves and turbulence on tal 
off and act as shock absorbers 
during landings. With the hull 
deflated during flight, the sur- 
face-effect craft would skim low 


over the water, getting maxi- 
mum dynamic lift from the air 
cushion between the wings and 
the surface of the water. 


Can lip forms pouring spout. Prying up the 
top seam of this can with an opener would bend 
out the lip of the can to expose a dripless, V- 
shaped pouring spout. The body cylinder would 
be notched at one point, in this American Can 
Co. patent, before being lapped and sealed to 
the top. Lifting pressure at this notched, sin- 
gle-thickness point would free the edge and 
buckle it outward to form the spout. 
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Air pockets float waders. Buoyant compart- 
ments in the upper part of this waterproof cov- 
erall ought to make life safer for a fisherman. 
They'd keep him upright and afloat if he stepped 
off a ledge or into a deep hole while fishing a 
stream, or they'd help him to keep his head 
above water if he lost his footing while casting 
in heavy surf. The chest-hugging air cells would 
restrict movement less than a life jacket. 


Boat stores its mooring line. A mooring line 
would always be handy yet never underfoot if it 
were in a recess in a boat’s hull. The ends of this 
pulleyed line would run out through openings in 
the covered and vented storage compartment. 
Springs would retract the line when it wasn’t in 
use, but crimped-on balls would hold the ends 
where you could get at them easily. 


Truck ramp unloads cargo bins. A slidable ramp 
on this trailer for transporting bulk-container 
freight would give quick and easy access to in- 
dividual cargo units. Regardless of the order in 
which the bins were loaded, any bin could be 


Fluid pressure locks rivet. Air or liquid inside 
this hollow, sealed rivet would cause the shank 
to flare out when pressure—or a blow—was ap- 
plied to the head, eliminating need for an anvil. 
In some forms, the rivet might be inflated by a 
syringe or air hose, and with certain materials, 
it could be deflated for easy disassembly of me- 
chanical parts whenever necessary. 


removed for delivery. Tracks on the trailer bed 
would receive—and lock—the wheeled bins in a 
row. The top of the ramp could be moved along 
the edge rail of the trailer to line it up with 
whichever bin was to be moved out next. 


The following patents have been issued on these inven- 
tions: Hulled craft-No. 3,221,831 to C. W. Weiland, 
Palos Verdes, Calif; Can spout—No. 3,169,678 to H. 
E. Wilkinson, Crystal Lake, Ill.; Waders—No. 3,154,800 
to C. A. Anderson, Providence, R.I.; Mooring line— 
No. 3,129,688 to A. E. Buchholz, Kenosha, Wis.; Fluid 
fastener—No. 3,213,743 to R. A. Campbell, Oak Park, 


Ill; Cargo ramp—No. 3,168,959 to C. N. Chandler, 
H. W. Bryan Jr., and R. T. Roach, Nashville, Tenn. 
Copies of rents may be ordered, by number, from 
the Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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Ernest A. Zadig, mechanical and electrical engineer, 
takes a look at the completed installation of his 
home-built car air-conditioning system. A versatile 


BLOWER 


inventor, he is director of research for The Zadig 


Patents, South Norwalk, Conn. He has patented 
devices for radio, automobiles, and toys. 


How | AIR-CONDITIONED © 


Combine some scrounging in auto junk yards with 


| air-conditioned my car for $24.74. Now 
don’t turn away, shrug, and say, “Well, 
maybe he could do it." You, too, can do it 
for just about the same amount of money if 
you are reasonably handy under the hood. 
It takes some scrounging around automobile 
junk yards plus only a smattering of basic 
air-conditioning knowledge. 
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For the scrounging, you're on your own, 
but the explanations that follow should give 
you the veneer of expertise sufficient for the 
installation job. 

Perhaps the best place to start is with 
the basics of air conditioning. It is so easy 
to put heat into a car interior in winter with 
a simple little hot-water radiator that you 


4 


IDLER 
PULLEY 


Idler pulley between electric clutch, crank- 
shaft (above, left) maintains belt tension. 
Insulation is vital. Note tubing connections 


RECEIVER-DRYER 


Bellybands fasten receiver-dryer to condenser 
(above, left). Condenser's top connection is 
to receiver-dryer, at bottom of which is a tube 


X. SCREEN-DOOR 
WE SPRING 
N 


to sight glass and expansion valve. Springs 
(right) hold evaporator cover housing. A tee 
links bypass valve to condenser output line. 


BLOWER É 
SPEED. 


COMPRES: 
BRACKET 


ELECTRIC g& ame. 


CLUTCH THERMOSTA 


BULB 


EVAPORATOR 
CORE 


between units (right). Evaporator cover is off. 
Flexible hoses run to compressor. Expansion- 
valve bulb clamps to evaporator outlet. 


MY CAR for $2474 ........... 


a little know-how, and enjoy summer comfort 


may wonder why we can't similarly put in 
a little cold in the summer. 

There's the rub! Cold is not an entity. 
Cold is the absence of heat. To make some- 
thing cold we must remove its heat. The 
refrigerator does not add cold to your bottle 
of beer. Rather, the beer loses its heat to 
the refrigerator and thereby becomes cold. 


The refrigerator is colder than the beer, 
and this emphasizes another of nature's 
laws: Heat can only flow from a warmer to 
a colder body. With the interior of an air- 
conditioned car at 70 degrees and the out- 
side air at 85, this law would seem to be 
violated. We appear to be bucking nature. 

Continued 
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But that’s where all the machinery comes 
in. Just as we force water uphill by sup- 
plying a pump and energy, so we pump the 
heat from the inside to the outside with 
energy taken from the engine. The transfer 
is made possible by a refrigerant gas called 
Freon 12 whose boiling point varies greatly 
with pressure and which can be condensed 
into a liquid under great compression. 
From fig. A you will note that it boils at 
40 degrees when it is under 37 p.s.i. pres- 
sure—and still boils at an unbelievable 22 
degrees below zero when the pressure is 
reduced to 0 p.s.i. 

How to boil Freon. Just imagine water 
boiling at different temperatures. In order 
to boil, the water takes heat—from the gas 


xe PRESSURE 
FROM BULB 


2 TO 
EVAPORATOR 


HIGH PRESSURE 


~ 
TUBING TO 
THERMAL BULB 
m. " 


^ v, 
-- 


aen. FRESH.AI 


INTAKE THERMOSTATIC 


EXPANSION VALVE 


Fresh outside air comes through grille and enters 
evaporator housing through port shown. Forward 
motion of car adds ram action. Top from fruit jar 
covers port in winter to avoid unwelcome drafts. 


flame of your kitchen range, say. For the 
Freon in the evaporator core to boil, it must 
take heat from the surrounding air in the 
car interior. The air gets colder and— 
presto!—the car is cooled. The only require- 
ment is to keep the Freon moving under 
the proper conditions. That’s what all the 
machinery is for. 

Let us see why running Freon in an end- 
less race should cool an automobile. The 
compressor is creating an area of very low 
pressure on its intake side. The expansion 
valve (see fig. B) 
of liquid Freon into this low-pressure zone 
and the Freon boils—as we know it must by 
looking at fig. A. To boil, it must have heat 
and it takes this from the air. This heat is 
latent (hidden) in the boiled-off vapor 
The sucked into the compressor 
and discharged at a very high pressure (and 


injects a small amount 


vapor is 


LOW PRESSURE 


EXPANSION VALVE 


SIGHT GLASS 


COMPRESSOR: [o ] 


RECEIVER-DRYER 


CONDENSER 


ELECTRIC 
QO BYPASS VALVE 


CLUTCH 


CAR ENGINE 
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EVAPORATOR 
BLOWER 


IGNITION FF 
switcH AONO 


PLASTIC VANES 


Additional plastic vanes were epoxy-glued to stand- 
ard cool-air outlets on left to direct plenty of cool 
air to driver. Both outlets turn to direct air. Switch 
at center is for hi-med-lo blower. 


consequently high temperature) into the 
condenser. 

We already know that heat flows from a 
hotter to a cooler body, and so this hot 
vapor in the condenser loses its heat to the 
surrounding air and condenses back to a 
liquid. The cycle has been completed, and 
can be repeated continuously. Reduced to 
its basics, we have pumped heat from the 
car interior to the hotter air outside by 
supplying energy. 

Theory into hardware. Now, how did I 
do that $24.74 job? Fig C details what 
happens and what makes it happen, while 
photo 1 (at the beginning of this article) 
depicts the actual installation. The com- 
pressor is driven by the car engine through 
an electric clutch. The condenser is at- 
tached in front of the car radiator, with the 
receiver-dryer (photo 2) next to it. The 
evaporator core in its housing (photos 3 and 
5) is up front where it can get fresh air, 
with its expansion valve close by. The 
blower pulls outside air through the evapo- 
rator and pushes cooled air into the car. 

Photos 4 and 5 show pretty clearly how 
the compressor was installed. The front end 
of the right engine block had some con- 
venient tapped holes. I welded a bracket 
from %” cold-rolled steel plate to match 
these holes and support the compressor. 
This unit is rigidly mounted; the provision 
for belt tightening is in the idler pulley, also 
shown in these pictures. 

A word of caution on driving a compres- 


Standard flexible cloth tubing connects blower to 
panel. System’s cost was as follows: junk parts, 
$13; refrigerant oil, $.75; Freon, $4; belt, $1.40; 
tubing and fittings, $4.37; miscellany, $1.22. 


sor on an automobile: Under no circum- 
stances use the belt and sheaves that run 
the power steering. (Cars equipped with 
power steering are almost impossible to 
steer without power. A break in this drive 
caused by compressor load could cause 
trouble.) In my case, I added a third 
sheave to the double-sheave pulley on the 
crankshaft and used this exclusively for air 
conditioning. 

The evaporator can also be seen in these 
photos and is detailed in fig. D. It is placed 
way up front against the bulkhead and next 
to the radiator. The fresh-air intake is 
shown clearly in photo 6. The proximity of 
this unit to the heat under the hood neces- 

Continued 
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sitates heavy insulation (photo 4). I used 
one-inch-thick foam cemented to the gal- 
vanized-sheet sides, top, and cover. 

Of course, there is a bit of heat loss in 
this arrangement as against one in which 
the evaporator is inside the car. But in re- 
turn I get a completely uncluttered car 
interior. Another bonus is constant fresh 
cooled air, not recirculated cigarette smoke. 

You may wonder why I included the by- 
pass valve. It would seem that the best and 
fastest way to get air cold is to have the 
evaporator real cold, say down around zero. 
Here nature again shows up to make things 
tough: Air contains moisture, and moisture 
freezes at 32 degrees. If we had the evapo- 
rator at zero, it would soon be a mass of 
frost blocking all air passage. 

The bypass valve acts as a monitor over 
the evaporator. When the evaporator pres- 
sure drops to approximately 29 p.s.i. 
(equivalent to freezing, see fig. A), the by- 
pass valve opens and prevents the expan- 
sion valve from feeding more Freon. 

Drying the receiver-dryer. One problem 
I found with junk-yard parts you may also 
encounter: Receiver-dryers off secondhand 
cars are seldom dry. I solved this by set- 
ting the kitchen oven to 350 degrees and 
baking the unit for several hours. 

I added some plastic deflector vanes on 
one outlet (photo 7), and used standard 
three-inch flexible cloth tubing (photo 8) 
to route my cool air into the car. 

I got my system into operation myself, 
but you may elect to have a friendly re- 
frigeration serviceman help you. 

Air and Freon don’t get along at all and 
even a tiny drop of water in the expansion 
valve will kill refrigeration. So the first 
thing I did was to pump the whole system 
down to a vacuum. This can be done by 
using an external vacuum pump, but I used 
the compressor itself, with the aid of the 
service valves. I turned the suction service 
valve all the way out and the discharge 
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service valve all the way in (see fig. E) 
and ran the unit for 10 minutes. This forced 
all the contained air out through the gauge 
opening in the discharge port. 

This gauge opening was closed while the 
unit was still running by screwing the valve 
all the way out. A Freon can adapter was 
then attached to the intake service valve’s 
gauge opening, the valve screwed in slight- 
lv, and the adapter valve opened—all with 
the unit running. As each can was emptied, 
the valve was closed, the can replaced, and 
the business repeated. A small sight glass 
is built into most receivers (I used a sepa- 
rate sight giass for convenience, photo 1), 
and as you fill vou will see the bubbles of 
refrigerant go by. When the bubbles stop, 
the system is full. The biggest caution here 
is to have a complete vacuum before vou 
start filling. Without this vou are just wast- 
ing Freon. 

A caution. Freon is nonexplosive and 
nontoxic, but nevertheless handle it with 
extreme care. This means goggles at all 
times. Freon vaporizes (boils) at such low 
temperatures that a drop on the eye will 
freeze the eyeball, and any spilled on the 
skin will cause a "burn." 

The parts for the air-conditioning system 
need not all come off the same car: Units 
from different installations can generally 
be mixed for a new setup. In any case, the 
manufacturer's air-conditioning manual for 
your particular car (available at your deal- 
er) will prove of inestimable help. 

A few final parting words: Use only 
special refrigerant oil ( £300) —never lubri- 
cating oil-in the compressor. Make all 
tube bends with bending springs and all 
tube flares with a flaring tool. Always smear 
refrigerant oil on all threads and surfaces 
before making connectior Have every- 
thing tight, and fear leaks more than you 
fear the devil. I pressured-up the system 
with air (no Freon), applied soap solution 
to all connections and looked for bubbles 
with the fervent hope of finding none. 

The secret of good soldering is shining 
both faces of the joint with emery paper, 
applying a thin coating of flux to each, and 
then heating with a propane torch until 
solder touched to the crevice flows in by 
capillary action. 

When you roll those windows up and 
drive in cool, silent comfort on a red-hot 
day, it will all have been worth it, and you 
will smile smugly when you think of thc 
$400 saved over a factory installation. 


7 
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A traffic light that ticks off in visible num- 
bers the last nine seconds before changing 
from green to amber is in use at a busy street 
intersection in Abilene, Tex. Computer-like 
printed circuits operate a bank of 28 tiny, 
bright bulbs behind the amber lens of the 
center section, turning them on and off in 
sequence to number the seconds in the count- 
down. Built by James L. R. Hines, president 
of Abilene’s Countdown Signal Mfg. Co., it 
has reduced accidents at the intersection by 
48 percent, property damage by 62 percent. 
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Countdown 
traffic light ticks 
off seconds 


A sun dial o 


The brick fire pit is 


LENME PROJECTS 


How to Make 
a Sun-Dial Fire Pit 


By JOHN S. LORR 


A Imost everyone who likes a cookout has 
an outdoor fireplace, barbecue pit, or char- 
coal grill to do the job. But few have one 
that's as attractive an addition to the back- 
yard as this brick fire pit with sun-dial 
cover. And you'll enjoy telling time by the 
sun. If you already have an outdoor fire- 
place or charcoal grill, you can build the 
sun dial as a cover for a sandbox or trash- 
can locker, or as a decoration for your yard 
or garden. 

Build the fire pit as shown in the draw- 
ing below, at right. Forms for the concrete 
ring can be made from X" tempered hard- 
board or sheet metal bent into a circle and 
held in place by stakes hammered into the 
ground. Top the ring with long, slender, 
Norman-type bricks set in mortar. You can 
make the pit easy to clean by placing a 
small-mesh, heavy-duty metal screen over 
the gravel. 

Make the pit cover from 3/16" asbestos 
board such as Transite. Paint it with color- 
ful outdoor house paint and, using a con- 
trasting color, decorate it as shown far- 
ther on. 

Know where you are. To make the lay- 
out for the hour lines of your sun dial, you 
need to know the latitude of your area. 
Latitude is how far north or south of the 
equator you are, measured in degrees of 
arc. You can find this out from an airport, 
weather station, or land surveyor near you. 
(While you're at it, find out the longitude 
and magnetic declination. You'll need this 
information, as you'll see later, to make 
changes in your sun-dial time to get the 
correct standard time.) Refer to the in- 
structions on *How to lay out the time lines 
on your sun dial," and draw a diagram like 
the one shown that corresponds to the 
latitude of your home. 

Transfer your time-line layout to the 


asbestos disk. Do this by fastening the 
layout paper to the disk with masking tape. 
Position point X 3" above the center of the 
disk. A tiny hole punctured in the layout 
paper at X will let you see that the points 
coincide. With a sharp pencil, punch small 
holes at each of the hour and quarter-hour 
positions, and make a mark on the asbestos. 
Remove the layout paper and draw lines 
radiating from point X to each of the time 
points. Paint the time lines to contrast with 
the background color of the disk. If you 
don't want to draw and paint the numerals 
on the dial, you can attach metal or plastic 
house numerals you buy at the hardware 
store. The upright pointer on the sun dial 
is called the gnomon, and the shadow it 
Continued 


Here's how to build a circular 

fire pit 

Dig a circular pit 60" in diameter and 2' deep. Fill 
this with pea-size gravel within 3" of the ground 


level. Pour the concrete ring, and top it with Nor- 
man-type bricks in mortar, as below. 


TO DEGREI 
OF L, TUDE 
IN YOUR AREA 


How to lay out the time lines on your sun dial 


Refer to the drawing above and follow 
the steps below. You'll need a sheet of 
wrapping paper about 2’ square, a protrac- 
tor, ruler, and a straightedge. 

1. Draw horizontal line AB about 20” 
long. Mark the midpoint of this line X. 

2. Draw XC perpendicular to AB. 

3. From point X, with line XC as one leg, 
construct an angle equal to the latitude of 
your home area. Label the end of the sec- 
ond leg D. 

4. On line XC, mark point E 6” from X. 

5. From E draw a line perpendicular to 
XD. Label the point where they meet F. 

6. On line EC mark point G so that EG 
equals FE. 

7. With X as the center, draw a semicir- 
cle with a radius equal to XG. Where the 
arc crosses line AB, mark points H and l. 

8. Draw lines connecting H and | to G. 

9. Through point E, draw a line parallel 
to line AB. Mark J where this line intersects 
HG; mark K where it intersects Gl. 

10. From points J and K draw lines JL 
and KM perpendicular to line AB. 


casts indicates the time. Make the gnomon 
of heavy sheet metal (see drawing) and 
bolt it to the disk. Put the vertex of the 
latitude angle at point X on the disk, and 
align the gnomon with the 12-o'clock time 
line. 

The sun dial must be placed on the fire 
pit so that the gnomon and the 12-o'clock 
mark are lined up with the true (not mag- 
netic) north and south. To locate true 
north with a compass, you must know the 
magnetic declination for your area (the 
angle between true north and magnetic 
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11. With the length EG as a radius, draw 
tires arcs using points H, G, and | as cen- 
ers. 

12. Since LHG, MIK, JGE, and EGK are 
all 45-degree angles (remember that the 
center letter designates the vertex of the 
angle), each can be divided equally into 
three 15-degree angles. Do this with a pro- 
tractor. Draw the legs of the 15-degree an- 
gles to intersect with the rectangle LJKM. 

13. From points H and I, draw two lines 
above line AB making 15-degree angles 
with HL and IM respectively. Extend lines 
JL and KM vertically to intersect these 
lines. Label the points of intersection N 
and O respectively. 

14. From point X draw radiating lines to 
meet those touching the rectangle NJKO. 
These lines represent the hour positions on 
your sun dial. Number these intersections 
as indicated in the drawing. 

15. Divide the angles between each of 
the hour lines into four equal angles. 
These will indicate the quarter- and half- 
hour positions. 


north). Depending on your location, true 
north will be a few degrees east or west of 
the north your compass indicates. Knowing 
this, you can sight with your compass and 
put marks on the rim of your fire pit that 
are pretty close to true north and south. 
Paint north and south marks on the rim of 
the sun-dial cover and the brick ring, and 
you'll be able to put the cover in the cor- 
rect position each time you replace it. 

For the perfectionist. Your sun dial gives 
the apparent solar time. 1f you want to 
use your sun dial to get standard time you 


out the circle. Transfer your time- 
line layout to this, and paint on 
the decorations as at left. 


GNOMON ~ SHEET METAL. 


e UON 


have to make a couple of calculations. 

First, you have to add or subtract a few 
minutes depending on the time of the year. 
The reason: The sun’s speed is a little 
faster at some times of the year than at 
others. Averaging it out, we get something 
called mean solar time. Sun-dial time and 
mean solar time are the same only on April 
15, June 14, September 1, and December 
25. On any other date you'll have to make 
a correction. Use the table showing the 
difference between mean and apparent 
solar time to do this. Estimate what the 
correction should be for the days not listed. 

Making other corrections. Then you 
have to make a correction for the longitude 
of your home. You must add four minutes 
to your sun-dial time for every degree of 
longitude you live west of, or subtract four 
minutes for every degree east of, the center 
meridian of the time belt in which you 
live. The center meridians are: Eastern 
Standard Time, longitude 75°; Central 
Standard Time, longitude 90°; Mountain 
Standard Time, longitude 105°; Pacific Stan- 
dard Time, longitude 120°. For example: 
San Jose, Calif., where I live, is located on 
longitude 1224° (24° west of longitude 
120?), so I add nine minutes. 

And don't forget to add an hour if day- 
light saving time is in effect. 


Don't let all this juggling of time discour- 
age you. With a little practice, you'll be 
able to tell the correct time within a few 
minutes. And that's close enough. Any- 
way, it's just for fun; you're not going to 
use your sun dial to time the steaks cooking 
on the fire pit, or to make sure you don't 
miss the 8:06 train to work. Be) 


Correct your sun-dial time 
by this many minutes 


Figures show difference between mean and 
apparent solar time on the dates listed. 


Jan. May pt. 
l1 +3.5 1 -3 1 0 
10 47.5 10 —3.7 10 —3 
20 +11 20 —3.6 


Feb. June 


1 +13.5 
10 +14.5 
20 +14 


oo 

= 
E +11 
onw mon 
N wo won 


March 
1 +12.5 
10 +10.5 
20 + 7.5 


April 
1 +4 
10 41.4 
20 —1 


Nee Nun 
oo » oo 
+442 +++ 
wao 

PWN 
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BEST FINISHES FOR WOOD 


COMMON 


18 ways to improve 
its beauty 


By JACKSON HAND 


P eople who think that pine is for 
shelves and boxes and benches enjoy wood- 
working more once they make a simple dis- 
covery: Pine, treated with respect, is the 
most useful and versatile material in the 
woodworking world. Some of today's finest 
furniture is made of pine. Many antiques in 


museums are pine. And the warmest, most 
friendly rooms in your neighborhood are 
probably sheathed in pine. 

Most important, many of the best tricks 
in the wood finisher's bag will work on pine 
— and only on pine. 

Just what can you do with pine? To find 
out, we bought some ordinary No. 2 pine 
shelving at about 26 cents a board foot and 
sawed it up into pieces of equal size. Then 
we applied a different finish to each piece. 

You'll find the results in the color photos 
on the following pages. Each piece has a 
different look. Each was finished with a 
different material or process. Here's the data 
for each one: 

1. Penetrating resin intensifies the colors 
in pine, emphasizes grain. The wood looks 


136 | POPULAR SCIENCE 


as if it has no finish at all, but protection is 
excellent. In time, the wood darkens natu- 
rally. (Clear Rez, Firzite, DuPont Penetrat- 
ing Finish, standard penetrating floor finishes 
can be used.) Brush it on. Keep the wood 
wet with additional finish for about half an 
hour, then wipe it all off. Do not allow these 
finishes to dry on the surface. When woods 
are absorbent, repeat application after 24 
hours. 

2. Satinlac Lightener is a special lacquer 
formula that coats the wood without giving 
it a "wet" or oiled look. The color of the 
wood barely changes, although it darkens 
somewhat with time. Some porous wood may 
need two coats to seal it. The lightener must 
be overcoated with a regular lacquer, such 
as Satinlac. Don't put varnish over the whit- 
ener unless you dorit mind the slight yellow- 
ing most varnishes give. 

3. White Firzite is, in effect, a white stain. 
You brush it on, wait 20 to 30 minutes for it 
to penetrate, then wipe off the surplus. Softer 
grain areas absorb most of the pigment, so 
the grain is intensified. It is often used with- 
out further finish on paneling. For hard-wear 
areas, it should be topcoated with clearest, 
palest varnish, such as one of the good new 
satin-finish polyurethanes. 

4. Old wood, which is naturally aged pine, 
looks gray and lifeless, but regains beautiful 
deep reds and browns under boiled linseed 
oil. It takes a few months in rain and sun to 
produce the aging, making this the slowest 
finish there is. But no other technique pro- 


duces this color. Application is the 
same as for penetrating finishes — 
which can be substituted for the lin- 
seed oil if you need the extra pro- 
tection. Brush on—keep wet—wipe 
off all the oil on the surface. The oil 
finish must be re-oiled periodically 
or it gradually wears away. An alter- 
native is to use the oil for color—let 
it dry a week or so, then topcoat it 
with a semigloss or flat varnish. 

5. Spatter finish is one you'll see 
on many pieces of contemporary 
furniture. It produces the impres- 
sion of a color since the eye blends 
the dots with the wood background. $ 
Apply it by dipping a brush ony —— 
an eighth of an inch or so in paint, 
then flipping the paint on the wood. 
Practice on newspaper until you 
find the right dipping-and-flipping 
combination, Spatter finish is often 
a solid color applied over a stain of 
the same color. 

6. Green stain is a non-wood col- 
or produced by using paint, thinned 
quite a bit, as a stain. Brush it on 
and wipe it off, with the same tech- 
nique used for any stain, Most often 
used colors are blues, greens, and 
other “cold” hues you can’t get in 
regular stains. Wall paints, thinned, 
are less sticky to handle than stain 
made from enamel. 

7. DuPont Fruitwood is an exam- 
ple of dozens of wood-tone stains 
made by paint firms. Dealers have 
color cards showing their effect on 
various woods. Brush on, wipe off. 
Normally, you flow the stain on 
freely, to allow the wood to absorb 
all it will. In 20 to 30 minutes — or 
less, depending on depth of color 
desired — you wipe off all stain. For 
most finishes, the harder you wipe, 
the cleaner and clearer the color, 
since pigment remaining on the sur- 
face of the wood tends to cloud it. 


r V 


an 


Cheap pine shelving was used for this 
reproduction of an early Colonial cupboard, 
stained with Colorizer English oak. To see 18 
more pine finishes in full color, turn the page. 


Each result that you see here calls for a specific 
material applied in a certain way. How-to instructions 
that make them simple begin on preceding pages 


] 
a MIL WRAY 
4. Old Wood 


7. DuPont Fruitwood 


12. Deft Modern Walnut 


16. Black Swirl 


1. Penetrating Resin 2. Satinlac Lightener 


13. English Oak 14. Potassium Permanganate 


17. Scorched 18. Antiqued 


One hand above and one below helps in weaving the cross strings. A shop vise will hold 
the racket for work. You don't need the two special clamps the pro uses above. 


Restring a Tennis Racket 


Dowel, left, is used to pull the 
string tight. You can cut one from 
a broomstick. The awl, right, goes 
into the holes to hold the string 
after it has been tightened. 
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Like a Pro 


Make a tightening dowel, sharpen four 
awls, clamp the racket in a shop vise, and 
you’re set to save a bit of change 


By JOHN A. KRAFT JR. 


Į: you're among the millions of Americans who play 
tennis, here’s an extra tennis technique that’s worth 
knowing: how to restring your own racket. You can 
do it yourself for about half of what a pro charges. 
Moreover, during the busy months a pro may take 
several days to get to your racket—lost days of playing. 
To string a racket yourself, you use a vise to hold 
the frame, a dowel to tighten the strings, four awls to 
hold the strings, and shellac to secure the tie-off knots. 
You can cut a dowel 6” to 8” long from a mop or 
broom handle. Coat it lightly with shellac, and wrap 
it with a leather grip from an old racket. If no leather 
is available, the dowel can be used without wrapping. 
Tennis awls (needed to keep strings from slipping) 
have a point tapered finer than an ice pick. The taper 
makes it possible to insert the awl in a hole, between 
the wood and string, without cracking the racket frame. 
An awl costs about $1.50, but you can make your own 

by grinding four ice picks to the desired taper. 
Vise, dowel, awls handy, you're ready to select the 
Continued 


How you get the stringing started 


TENNIS 
AWLS 


With the 17’-long vertical string ; 
pulled through to even lengths 
(shoelace-style) and awls inserted at - - 
top to hold the string, you begin. 


When all the verticals are in, you 
tie off each side by knotting the " 
1st outside string around the base of — 


) the 5th string, as shown. 


In cross-stringing: The 15’ length i 3 
is tied on the 4th vertical and run 

through the 3rd string's hole. The i 

string fits into grooves on border. - 


strings, tightening, and using the 
awls as before. Hold fingers close to 
strings to speed it in and out. x 


Weave over and under the vertical H 
r 


strings. There are two types: gut and nylon. 
Most professionals agree that top-quality 
gut outperforms nylon. But the better 
grades of nylon play well, stand up under 
hard use, and cost a lot less. 

Widely used today are “multiply,” “pro- 
fected,” and “vantage” nylons. They come 
in 35’ coils. You can buy a coil of multiply 
from the pro or sports shop for $2.50, pro- 
fected for $3.50, and vantage for $4.50. 

Which nylon will serve you best? A lot 
depends on what you expect in perfor- 
mance. Multiply wears as well as higher- 
priced nylons, but hasn't the playing qual- 
ity. If you want performance similar to gut, 
you have to spend a little more to get it. 

Pro-fected can be bought in 15 or 16 
gauge. Keep this in mind, because the 15 
is a service weight. It stands up better, but 
it doesn't have the liveliness of 16-gauge 
nylon. You'll have to decide which is more 
important to you. A beginner may be satis- 
fied with the service weight. An advanced 
player should appreciate the lighter string. 

Vantage is available only in a tournament 
gauge; it's not likely you'll need this. 

When you've made your choice, remove 
the old strings from your racket with a 
sharp blade. Cut down the center, then 
across the racket face. Push the strings out- 
ward so you can get an awl under them. 

Be sure that your work area is well 
lighted. You'll have to see clearly through 
the openings in the frame to insert the awls 
without damaging the strings. This is es- 
pecially true when there are two strings in 
the same hole, and you have to examine for 
an opening between the string and frame. 

Count on your first restringing job taking 
a couple of hours. You'll soon pick up 
speed, however. 

How tight should the strings be pulled? 
Manufacturers of the nylon recommend ten- 
sion up to 60 pounds. Satisfactory pressure 
can be obtained by tightening each until a 
high ping is produced when the string is 
flicked with the fingertip. 

The dowel may be turned with either 
hand. Place it against the frame, directly 
in front of the string to be tightened. Use 
the free hand to determine tension, and 
slide the awl into position. Insert the awl 
with an even pressure. Be sure the point 
extends in a line with the angle of the holes. 

After the awl is in place, flick the string 
again to be sure it hasn't loosened. If it 
retains the high ping, release the dowel. 
Tighten all strings the same way. Hs 
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Tricks of the trade: Here's how a 


To avoid the friction that occurs when cross 
strings are pulled through the verticals, the pro 
uses an awl, as shown above, to pull at an angle. 


Another friction tip: Here a light coat of paraffin 
wax is applied to the vertical strings before 
the horizontals are pulled over their surface. Y 


professional stringer winds up the job 


The string wound about the dowel is always kept When the string is tight enough, the pro examines 
above or below the frame during the tightening the hole and inserts the awl point carefully and 
process, so that the dowel won't mash string firmly in back of the string at the correct angle. 


The last cross string extends through the hole The knot is pulled tight and pressed into place 
with the 3rd vertical string and is then tied off with an awl. A drop of shellac will secure it. 
with a loop two strings below (on 5th vertical). All that remains is to straighten strings and play. 
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Keeping Tools Like New 


Screwdrivers must fit screw slots accurately to work 
well and last. Check with a screw as a gauge when 
resharpening. Use a fine-grit wheel and grind the 
end perfectly square. Keep the original shape. 


- j NU | 

Hard-to-sharpen cutting tools—like tapered reamers 
—should get special care. To avoid nicking the 
cutting edges, make slow, steady, light cuts; don't 
wobble the tool; don't back it up to clear chips. 
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Precision tools are cleaned of light rust if polished 
with crocus cloth, yet the graduation marks remain 
legible. Clean plated tools with white rouge on a 
soft, cloth buffing wheel. Lightly does it. 


To clean a paintbrush thoroughly, wash it in three 
changes of thinner. This takes a lot of thinner, but 
it needn't be wasted. Let it settle for a week or 
so and you can decant the cleared thinner for re-use. ` 


LEME TOOLS 


Proud of your shiny new tools? Dismayed by the beat-up 
ones? Here are some lessons on the art of pampering 
your tools to keep them looking and working like new 


Saw blades that are gummed up can be cleaned without 
prolonged soaking. You can buy a special solvent that dissolves 
the burned-on gum. Use the solvent, also, to clean carbide-grit 
sanding wheels and router or shaper cutters. 


To clean a clogged file, sharpen a small nail and Store small tools safely in vinyl pouches or sheaths 
scrape along each tooth, then brush with a fine wire in which manufacturers package new pliers, files, 
brush. Remove oil or grease with chalk. Clean out and cutting tools. Hang the pouches on your tool- 
chips with a file card-and wire brush after each use. board to keep cutting edges safe. Continued 
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Garden spades and shovels can be cleaned, oiled, 
and stored in a container of oily sand. Mix about a 
pint of motor -oil thoroughly into dry sand. Work 
shovel up and down to clean it and coat it with oil. 


Oilstones last almost forever if 
cleaned regularly. Use a shallow 
pan of lacquer thinner. Clean off 
the gummed oil with a rag. Use 
lots of oil when whetting; it keeps 
cuttings from loading the grit. 
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Tools you whang with a ham- 
mer—cold  chisels, punches, 
star drills—gradually mush- 
room over on the striking end. 
To keep bits of steel from 
flying off, chamfer the heads. 


Don’t wash a fertilizer spreader with water. Most 
fertilizers are chemical salts that, when dissolved, 
are quite corrosive. Wipe down the spreader with a 
dry rag, then spray the shutter mechanism with oil. 


Steel tools used only occasionally 
should be coated with rust inhib- 
itor. Anti-rust spray you buy at the 
hardware store displaces moisture 
and dries to a protective film. Sol- 
vent removes the coating. 


1S %.6” wide or 
3S 5$" wide (gray) 


É 134 (white) 


| 
! * 
150 (black) 


i 4 
| 
r 92N (brown) 
J 
. 
78S (cream) 


z 
Oe 


Shop Talk 


By ROBERT P. STEVENSON 


Where to find rubber tool hangers: Chapter II 


January PS had been out only a few days when Daniel K. 
Copell telephoned. He’d seen the suggestion in “Shop Talk” 
that discarded rubber pipe-holding clips might be picked up 
from cigar stores for mounting small tools on a home-shop 
toolboard. He makes the clips that were pictured, and many 
sizes more, for—as his advertising says— “1001 uses.” Our 
suggestion was good, he thought, but his rubber holders, 
which are fitted with wood screws, would be easier to mount 
on a toolboard, whether of perforated hardboard or other 
material. (In perforated hardboard, you can run in the screws 
between the holes.) He makes clips in the six sizes shown 
(actual size) in the sketches at left. The L-shaped ones, 1S 
and 3S, differ in width as shown. They are straightened out 
and screwed flat against the mount. The object to be held is 
then slipped under the free end. To try them out for various 
jobs, you can get a 72-piece assortment of clips postpaid for 
$5. The address: Daniel K. Copell Co., 36 E. 23rd St., New 
York, N.Y. 10010. 

The “Shop Talk” suggestion also brought word from the 
R. R. McKenzie Co., 1107 Elmwood, Burbank, Calif., of their 
similar rubber holders, sold in sporting-goods, fishing-tackle, 
and hardware stores—for everything from fishing rods to 
workshop tools. Of special interest to fishermen is a pole 
holder fitted with a neoprene band for tying the holder to 
boat and pier railings. They'll fill mail orders, too. 


Other good ways to mount tools on a toolboard 


You shouldn't forget about the good-looking white Delrin 
tool-holding fittings for perforated hardboard, around for 
several years. Some people still haven't discovered that these 
really hold fast when you install or remove a tool, unlike the 
common wire fittings that tend to pop out of the holes. They 
come in a lot of sizes and shapes. All are good. Trouble is, 
I couldn't find any to provide a secure home for such small 
items as nail sets and punches—which led to the suggestion of 
the small rubber pipe-holding clips. 

Richard F. Revolinski, Trenton, N.J., writes that the small- 
size fuse clips (from electronics supply shops, or by mail from 
Lafayette and Allied catalogues) are also ideal for small 
tools. And so they are—and inexpensive, too. 

You might also like to try an idea from Ferdinand Brigham, 
Cambridge, Mass. He uses 1X" No. 12 flathead wood screws. 
They are just the right diameter to turn up snugly into the 
holes of perforated board. Arrange the screws in the holes in 
patterns to suit different tools. 

And if none of these notions suits your fancy, maybe you'd 
better revert to grandpop's day and store your smaller tools 
in slots, pockets, and holes in a backboard at the rear of the 
workbench. That was pretty handy, too. 
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LEME PROJECTS 


CAPTIVE COPTER 
YOU CAN BUILD 
a Fight in your 
own back yard 


By RICHARD L. BROWN AND HARRY WALTON 


T. no amusement-park 
ride can beat are your children's every day 
with this captive copter. With only a 15- 
second briefing, any youngster can safely 
take off, hover, climb, whiz around a 28' 
circle (actual speed, 15 m.p.h.) and touch 
down to a feather-soft landing. 

Spectacular as it is, the copter is quite 
safe. Its low-slung seat and counterweight 
make the device inherently stable. Low 
prop pitch and motor r.p.m. limit forward 
speed. Centrifugal force keeps the pilot 
from landing, even with power off. until 
the boom has almost stopped turning. Even 
wind has little effect on the copter. As for 


Youngsters take to the air at the end of a revolving 
boom in a modern aerial merry-go-round. On the 
facing page you see the prototype copter built by 
Author Brown. Below is one that comes as a kit that 


space, you can fly it in any clear area 35' or 
more in diameter. 

Build it or buy it. Construction calls for 
fitting and welding steel tube and plate. If 
you don't have welding facilities, you can 
take the cut-to-size pieces to a welding 
shop. Or you can buy finished parts (such 
as the long boom) and make the simpler 
parts yourself. You can also get a com- 
plete, bolt-together kit that includes a wire- 
mesh cage for the propeller. Available 
separately, too, this prop guard is a recom- 
mended safety feature. 

How it "flies." A seat hangs on one end 
of a boom, free to swing in a plane paral- 

Continued 
you simply bolt together. You can also buy various 
parts, such as the tapered boom and propeller cage, 


for a homemade unit. Write Sterling Mfg. Co., 2523 
Farnam St., Omaha, Neb. 68131 for the prices. 


ELD 
CONTROL STICK 
ONTO V4" BOLT. 


DRILL V4" 


15" 


oer 


|! Ye'xiexie" 


WELD AXLE-BOLT 
HEAD TO ANGLE 

( BOLT SIZE TO SUIT 
WHEEL BUSHING) 


WELD AXLE BOLT 
THROUGH WASHER AND 
WELD WASHER 
TOENDOFTUBE gÔ 
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~34"x13" WOOD 
CARVE TO AIRFOIL SHAPE 


PROPELLER 


J4" STEEL ROD - 
WELD TO TOP OF 
UPRIGHTS 


O STEEL TUBE 


UNLESS OTHERWISE SPECIFIED; 


WELD ALL JOINTS 


MOTOR SUPPORT 
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`~ " 

WELD HEAD OF l4 BOLT TO 
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STICK ON BOLT END 
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lel to the boom, which itself pivots on its 
mounting post, while the post turns on a 
vertical axis. On the short end of the boom 
is a weight box to counterbalance pilots. 

A split-phase motor of t to !$ hp. is 
pivoted at the top of the copter. With a 
control stick, the pilot can tilt the motor 
(and its prop) fore or aft. Straight up, it 
makes the copter climb. Tilted forward, it 
holds altitude and flies forward, too. Back- 
ward flight results from tilting it back. 

Building the boom. Lay out the two 
20’-long members and weld the two 10” 
spacers between them. Pull the ends to- 
gether with X'"-thick brace-anchor plates 
between them and weld top and bottom. 
Then weld in the remaining spacers, verti- 
cal posts, and diagonals, as well as the 
4” brace rod and two X" plates. 

Weld a 3”-square plate of X" steel 
under the 20" post and the twin spacers. 
Cut two pivot plates of similar stock, clamp 
together, and drill the %” pivot holes 
through both at once. Weld these plates at 
right angles to the horizontal one, with 
pivot holes aligned at 90 degrees to the 
boom centerline and the plates close enough 
to fit over the 1”-square top of the vertical 
shaft. 

Weld the top of the counterweight box 
to the short end of the boom. Reinforce 
it with two diagonal braces from the cor- 
ners of the box to the first spacer. 

Erect the pylon of three 6" lengths of 
steel angle. Cut the triangle out of X" 
plate, drill a center hole for the lower shaft 
bearing, and slot the corners to receive the 
legs. Weld these to the triangle and to a 6" 
disk having a center hole for the upper shaft 
bearing. 

Assemble the helicopter on a backbone 
of 1”-square steel tube, making the motor 
support of the same material Drill the 
X" motor pivot holes at a slant, so that the 
motor mount will tilt away slightly to leave 
clearance for the link. 

The motor mount is a standard NEMA 
type cut away on one side. Weld the X" 
pivot bolt to its base, low enough to let 
the lower end of the mount swing clear. 

Make the prop blades of straight, knot- 
less pine. Check motor rotation before you 
carve them, to make sure prop thrust will 
be up. If you carve the prop backwards, 
youll have to reverse motor rotation. Use 
lock washers on the bolts, and check the 
finished propeller for balance, carving a 
little off the heavy blade if necessary. 
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If there isn't enough space for a bolt and 
nut to attach the control link to the motor 
mount, file a bolt head thin and (with the 
link in place) braze or weld its shank inside 
the mount. To make maneuvering easy, 
the linkage tilts the prop forward when the 
stick is pushed forward, back when it's 
pulled back. Attach the control stick so that 
it is vertical when the prop is straight up. 

Main shaft and slip rings. Push the %” 
shaft well into the square-tube head and 
weld it with a good fillet all around. Slide 
on the three rings; then braze the steel col- 
lar to the shaft at the top only. Solder the 
wires inside the rings. 

Slide four strips of 4” hard balsa under 
the rings. Spaced 90 degrees apart, they 
will center the rings. Wrap the assembly 
with masking tape to a bit above the top 
ring, and pour in epoxy resin to fill between 
the rings, balsa strips, and shaft. When the 
resin has set, remove the tape and polish 
the rings. 

Wire it safely. A three-wire circuit 
eliminates shock hazards. It requires a 
grounding-type plug, three-wire flexible 
cord with rubber-covered No. 16 or heavier 
conductors, a grounding wire to the pylon, 
and a bonding wire between boom and 
copter. 

Attach the last with self-tapping screws, 
using star-type lock washers. Put such wash- 
ers on the brush terminal screws as well. 
The control switch is best mounted in a 
standard fixture box welded to the copter 
armrest. A three-prong male and female 
coupling near the end of the boom allows 
the copter to be detached. Tape the cord 
to the boom, with generous loops at the 
copter and pylon to permit full tilt action. 

With a meter or continuity tester, make 
sure there is a continuous circuit from the 
grounding prong of the power plug to the 
copter, and also that the black and white 
wires are completely isolated from the 
structure. If the control switch isn't en- 
closed, see that its terminals are well taped 
and isolated from the frame. Enclose the 
slip-ring assembly with a one-gallon can. 

Assembly and balancing. Set the vertical 
shaft in its bearings and the brushes against 
their rings. Use self-locking nuts on the 
boom and helicopter pivot bolts. Add 
washers under the copter tilt-stop bolt until 
it hits the boom before the prop or its cage 
strikes the boom brace. 

To anchor the copter while a pilot gets 
on or off, drive a stake or place a sandbag 


PROP 
ROTATION 


MOTOR-MOUNT. | 
PIVOT 


SHIELD 
(OPTIONAL) 


Motor and prop hang from a single bolt, on which they tilt 
crosswise to the axis of the boom. The control linkage tilts 
prop the same way stick is moved to make piloting easy. Carve 
prop to suit motor rotation; high edge of blade must lead. 


Three slip rings provide a safe three-wire grounded 
circuit for the helicopter. This assembly should be 
enclosed to prevent accidental contact. Gallon can 


with top and bottom cut out is suitable cover. 


GROUND EEN: 
PRONG d 


GROUNDING LUG 
ONTRIPOD TOP 


just outside the landing circle. Attach a 
short chain with a hook that can be slipped 
on the copter seat to hold it. 

With your lightest pilot in the copter, 
set a scale under it. Subtract a pound from 
the reading, and double the remainder. 
Make up sandbag weights to this figure; it 
should leave copter and pilot, at the end of 
the boom, scaling only a couple of pounds. 
Raised a couple of feet, the copter should 
take two or three seconds to settle. 


For heavier pilots, add extra weights or 
make a sliding one that can be clamped 
anywhere along the short end of the boom. 

Test the copter with sandbags in the seat 
and the control clamped straight up. The 
boom shouldn't tilt up more than 45 de- 
grees at full climb. Be sure to insert the 
power plug only in a correctly wired 
grounding receptacle for safe operation. If 
an extension cord is used, it too must have 
three conductors of at least size 16. HE) 
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* Mower is a pusher-type 
with 20" cut. It costs 
about $85. Wheels adjust 
to vary height of cut. 


Long venturi tube is the secret of the mower's self- 
governing feature. One rotary valve is set to choke, 
run, or stop the four-cycle engine. Note decal on the 


fuel tank that indicates the three settings. An oil- 
impregnated air cleaner (at extreme right below) is 
readily dismantled when it needs cleaning. 


Foolproof fuel system on this 
rotary ends upkeep problems 
and gives cooler-running engine 


By HARRY WALTON 


Y. won't ever twiddle with carburetor 1 
settings on a new Sears, Roebuck mower. 
It has no carburetor to adjust, no float, 
diaphragm, or needle valve to go wrong. 

Nor are there any controls on the 
handle of the 54-pound mower to dis- 


tract you while piloting it over the lawn. 
It has no throttle, no choke, no shorting 
switch to stop the four-cycle engine. 

There isn’t even a governor on it, which 
means no flyballs, air vanes, spring, or other 
delicate contraptions to get out of order. 
Yet speed is under complete automatic 
control at all times. 

Tucked away inside the four-cycle engine 
is a compression release that eases the load 
on your cranking muscles as much as 50 
percent. You can’t see it, fool with it, or 
forget it. Completely automatic, it works 
on starting but cuts out the instant the 
engine catches. 


High-strength plastic gear on the recoil drum 
meshes with one under the flywheel for starting, 
but slides out of mesh as the engine catches. The 


What holds it down, without throttle or 
governor? One of the cleverest devices to 
pop up since the Otto engine’s first pop. 

Instead of the usual intake manifold, 
theres a venturi tube—a long, slightly 
tapering passage of small diameter. Its 
open end, or air intake, is fitted with an 
oil-impregnated air cleaner. At about a 
third of its length, a fuel pickup tube en- 
ters the passage. 

This tube has a metering orifice that 
measures fuel flow, gasoline being lifted 
from the tank by the air passing above the 
tube, as in an old-fashioned fly spray. A 
simple rotary valve in the venturi passage 

Continued 


black oil-filler cap has a dipstick. Crankcase is 
drained at same place by turning the mower on its 
side. Engine shroud was removed for these photos. 


just above the fuel pickup can cut off the 
air (for choking), allow both fuel and air 
to pass (for running), or cut off both to 
stop the engine. 

The venturi is the governor. At “run,’ 
the engine revs up to a top speed of about 
3,800 r.p.m., the mower blade spinning 
free. At this clip, air velocity in the pas- 
sage is so high that there is much friction 
between the air and the walls. Air pres- 
sure in the venturi rises, cutting down the 
amount of fuel raised from the tank. 
Though running at its maximum speed, the 
engine develops low torque and uses a 
minimum of fuel. 

As mowing starts, loading the engine, 
the engine begins to revolve more slowly. 
Because of this, air velocity in the venturi 
falls, skin friction lessens, and more fuel 
reaches the engine. Consequently, engine 
torque goes up to match the load. But if 
speed increases, venturi friction again re- 


duces the fuel-air volume. No matter how 
the load changes (in moving from low 
grass to heavy growth, for example) the 
instant effect of air velocity and wall fric- 
tion holds the engine at a set speed. 

A partially open setting between the 
choke and run positions will let the engine 
idle much like a conventional throttle, but 
is not used in mowing. 

Cranking is easy because you don’t have 
to work against full compression. Pivoted 
on the face of the camshaft gear is a small 
curved quadrant. A light spring positions 
this to keep the intake valve slightly open 
as you crank. But when the engine runs, 
centrifugal force flicks the quadrant out of 
the way, and the valve operates normally 
for full compression. 

The new mower, which went on sale at 
Sears stores during the spring months, is 
presently available only as a pusher type 
at approximately $85. [^ El 


How asingle rotary valve chokes] runs, and stops the mower 
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CHOKE START 
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Solid section of the rotary 
valve (shown shaded) 
blocks the air intake in ` 
the choke position but - 
leaves the. fuel nozzle 
open. Turned to the run 
position (see sketch at 
the bottom left of. page), 
the valve admits air and 
metered fuel. At its stop 
setting, it blocks the air 
channel, cuts off fuel, and ` 
the engine stops. Engine's 
nine-cu.-in. displacement 


is the same as for 3%-hp. 
MARK ALIGNED engine with: conventional 
rburetion. 
STOP SPRING : WITH BOSS cal 
FUEL TO ENGINE - CONTROL VALVE IN 


CHOKE POSITION 


AIR-FUEL ^ 
MIX TO ENGINE i 


STOP POSITION 


WHAT'S NEW 


Easy-mount nylon shutters 
in different sizes, colors 


You can use these nylon shutters 
to dress up a new house or replace 
your present shutters. DuPont 
makes them in lengths from 35” to 
80”, in widths from 14” to 18”. 
They come coated in a finish of 
black, white, or dark green. At 
right you can see how the shutters 
are installed. They are hung on 
spring-steel fastening clips that 
mount to the wall with nails. When 
the shutter is snapped into place, 
the fastening device is hidden. 


Pine plywood comes as siding 


With TrendTex plywood siding, 
you can give the outside of your 
house the textured look of rough 
white pine. Choose from six fac- 
tory-applied stain finishes (gray, 
brown, red, tan, blue, green) and 
natural. The siding is treated with a 
water-repellent preservative, and 
has a waterproof adhesive. The 4’- 
by-8' panels come in thicknesses of 
X", 4”, and X". Battens are supplied 
to give the look of vertical siding 
(see photo). Potlatch Forests, San 
Francisco. 


Sliding glass doors give open 
view, easier access to patio 

Add a view of your patio, and get 
to and from it easier with these 
sliding glass doors. Framed with 
ponderosa pine, they come in two-, 
three-, and four-door units. In the 
four-door unit, shown at right, both 
center doors are operative. They 
ride on twin-wheel roller assem- 
blies in an extruded-aluminum sill 
track. Head and sill are continuous. 
There are three glass options: X" 
insulated, X" tempered, #16” crystal 
sheet. Removable wood screens 
come milled to match the moving 
doors. All the units are predrilled 
for quick assembly. Marvin Mill- 
work Co., Warroad, Minn. 
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The Amazing NEW WORLD 


Have you discovered 
it? There’s an 
ever-growing list 

of interesting and 
useful products 


By JACKSON HAND 


Job-specified, these tubes of | 
silicone rubber match color to 
function—important when the 
rubber shows. They come in 
white, gray, black, or clear. 


W.. most of us haven’t been look- 
ing, a new material called silicone rubber 
has been creeping up on us. Now it has 
surrounded us with a usefulness and ver- 
satility that few products can match. It’s a 
sealant, a caulk, an adhesive, and a marine 
crack filler that sticks to anything clean and 
has a very insolent attitude toward water, 
sunlight, ozone, age, and other things that 
make so many materials shortlived. It will 
resist all the chemicals found in an ordinary 
home. 

The stuff stays flexible and noncracking 
in heat up to hundreds of degrees and 
down to 50 below and worse. It contains 
no solvents, so it doesn’t shrink as it hard- 
ens. It’s nontoxic. You don’t have to mix it 
before you use it. If you can squeeze 
toothpaste out of a tube, you already know 
the basic trick in using silicone rubber. 

What is it? Chemists call silicone rubber 
RTV—which takes less time to say than 
“room-temperature vulcanizing.” Dow Cor- 
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ning explains that it is a derivative of silica— 
the stuff that glass comes from. There is a 
chemical crossover between this inerad- 
icable substance and certain organic com- 
pounds that provides extrudability for 
application and a quick skin-over for clean 
handling. Normally, applied silicone rub- 
ber skins over in 10 minutes, is smearproof 
in an hour. Give it 24 hours for 90-odd per- 
cent of the cure, although it gains strength 
for perhaps a week or 10 days. 

What's the stuff for? At the beginning, it 
was for caulking bathtubs. Now the lid is 
off. Few products around will do so many 
things that couldn't be done at all a few 
years ago. 

Last summer, I put together an extra- 
length extension cord for electrical yard 
tools. It had to be waterproof, so I larded a 
silicone sealant (it acts as an insulator) 
around all the electrical connections. I fig- 
ured I had invented something—until I 
found out they've been “potting” electrical 


{I 


OF SILICONE RUBBER 


PRAE imeem? 


units in silicone substances for years, par- 
ticularly those they shoot into outer aes, Three examples of home uses for 
where the stuff protects against mechanical this wonder material 

shock in heat or cold. I gave up the idea of 
inventing anything, but since then I have 
done a lot of interesting chores around the 
house that were made a whole lot easier 
by silicone rubber. 

The handyman's friend. I put a new 
handle on a heavy spatula. The wood-to- 
steel adhesion of the silicone sealants is 
good, and their natural flexibility keeps the 
wood from popping off if the handle bends 
a little. Moreover, the silicone I used 
couldn’t care less about the 140-degree heat 
of detergent water in a dishwasher. It stays 
put up to 500 degrees. Thats why an elec- You can glue on new handles—even on spatulas. 
tric-iron manufacturer uses it to fasten a After cleaning the metal, clamp on the rough-cut 
water-level glass bubble on top of the iron- — "*" ood “for: 24) hours, sthien fehapáptite andis, 
and it gets pretty hot. 

I put together an all-glass aquarium with 
no metal fabrication units at the corners— 
just butt joints held with Silastic Aquarium 
Sealant made by Dow Corning. This was 
no invention, either. In city after city, 
across the nation, there are high-rise build- 
ings of curtain-wall construction with glass- 
to-glass corners held with a silicone sealant. 

I cemented a ceramic soap dish to our 
tile shower wall. I glued together—and 
glued back in place—a broken tail-light cov- 
er of red plastic on a friend's sports car. I 
stuck a plastic container to the inside wall for glass-to-glass. adhesion, run a bead of sealant 
of the freezer, to hold ice cubes. I ran a along one surface and set the mating piece on it. 
fillet of the stuff down the edge of a panel Use supports, such as clamps, until sealant sets. 
at one side of the furnace. Vibration when 
the burner was on had kept the household 
awake. The rattle stopped. 

I built a redwood planter with GE Clear 
Seal as the adhesive, then smeared the in- 
side of the planter with more silicone rub- 
ber for waterproofing. 

Silicone sealants are a prime material in 
boat building and maintenance. With them, 
“ Continued 


Hard-to-clamp parts, like these planter-box seg- 
ments, can be joined with a silicone sealant. The 
parts are kept in place overnight with staples. 


Repair your driveway or sun deck: GE's Traffic Top- 
ping, a silicone material mixed with grit, comes in 


you can cement a patch on the inside of a 
metal or glass hull. Consider the silicone 
rubber as a sort of gasket—extremely well 
fitting. Clean the surface—dinged flat. 
Prime aluminum with a vinyl wash primer. 
Sand until glass fibers are surfaced. Spread 
silicone rubber. Apply a supporting patch 
of aluminum or glass. Use sheet-metal 
screws or rivets for mechanical hold. With 
the silicone rubber in this schedule, you'll 
never leak there again—ever. 

I used it, too, to repair a leaking seal 
around the spinner at the bottom of the 
kitchen blender, and it stopped seeping 
orange juice all over the counter. 

Johnny get your gun. Actually, this 
handy-Andy product has much more seri- 
ous work to do. Put up in cartridges for 
your caulking gun, silicone sealants are the 
easiest to use and, in most ways, the most 
economical. You need only a X-inch fillet 
of sealant to get a good bond to both sides 
of a crack you're caulking. Then, a big ad- 
vantage: The stuff never hardens—at least 
it has stayed soft 20 years and more under 
tests. When humidity changes make the 
crack open and close, the silicone caulk 
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red, green, gray, and white. It also gives a ''con- 
crete look" to wooden floors and stairs. 


merely compresses or stretches, as required. 
The crack doesn't open. 

Owing to the way silicone sealants stick 
to glass, they are perfect for bedding glass 
in window construction or repairs, and for 
problem putty situations. I had trouble 
keeping a small pane of glass in the winter 
insert of my combination storm door. The 
slamming of the door plus the air pressure 
gradually ruined and cracked ordinary 
putty. With the frame cleaned free of old 
material, I cemented in the glass with Si- 
lastic Aquarium Sealant. No glazier's points 
—nothing but the sealant. On the outside, I 
used regular glazing compound to form the 
bevel—but its only function was to provide 
shape for painting. 

The glass-to-glass adhesion of silicone 
sealants was demonstrated interestingly a 
few years ago in a building that included 
wide exterior wall sections made of large 
glass tubes placed side by side, caulked 
inside and out. The architect's idea was 
that the tubes would give tremendous trans- 
lucence and excellent insulation, owing to 
the air in the tubes. He was right. But the 
caulking fell out. The long tubes, expand- 


ing in length under heat and shrinking in 
cold, cracked the caulking to powder. Sili- 
cone rubber replaced it-and was able to 
stand the gaff. 

Commercial sealant organizations are us- 
ing more and more silicone caulking ma- 
terials; they cost more than ordinary caulk 
and putty, but smaller quantities are needed. 
In most cases, the professionals have found 
that they can back up the silicones with 
some inexpensive material. which serves 
merely to occupy space (such as plastic 
foams) while the silicone provides the seal- 
ing and weatherproofing. 

All around the house. Silicones make the 
home owner handier than he ever thought 
he was. Consider the range of jobs they'll do: 

€ Patch gutters and downspouts that 
drip—you can even use silicones to fasten 
lengths of gutter together. and to bridge the 
gap between metal and wood if you have 
wooden gutters. 

@ Bed a kitchen or bathroom sink so 
snugly and watertight that rot can’t find a 
place to start—nor can household germs. 

@ Run a fillet of silicone around the up- 
per-to-sole joint in workshoes or shoes you 
wear for sports. 

@ Patch a tent—or any other fabric. Ce- 
ment down loosened leather or plastic on 
luggage. 

€ Cement license numbers on a boat, 
house numbers on a mailbox, vour initials 
on the door of your car. 

€ Patch darkroom tanks and trays, or use 
it to make new ones. 

€ Repair gaskets around doors of wash- 
ers, dryers, and refrigerators. 

€ Anchor loose floor tile-or wall tile— 


including slate. rubber. asbestos, vinyl. 

@ Fill cracks in masonry and. most par- 
ticularly, cracks between masonry and 
nonmasonry materials. 

€ Caulk around bathtubs and other fix- 
tures when the original mastic or grout has 
cracked away. 

€ Seal up flashing against the weather 
and, at the same time, cement it down. 
(You must provide a temporary way of 
maintaining contact for the hour or so the 
silicones need to set.) 

@ Glue down a glass table top that skids. 
Squeeze small dabs of clear silicone sealant 
at the corners. 

@ Seal windshield or other window parts 
of your car, fasten loose gaskets—apply new 
ones if they're needed. 

@ Seal leaking skylights, and air-condi- 
tioning installations that leak air. 

@ Fill the holes for TV antenna leads. 

€ Caulk up enclosed shower stalls. 

@ Fasten reflector buttons on posts. 

@ Repair cracked, crumbling driveways. 

Driveways? Yes, with one of the newest 
of the silicones, a rubber mixed with a 
sand-like grit. The result-GE's Traffic 
Topper-is a substance that looks exactly 
like troweled concrete, and wears like it, 
too. Usually, the cracks it covers in con- 
crete do not return, owing to the elastic 
nature of the rubber. 

The breakthrough that made the silicone 
rubbers so great for around-the-house uses 
was the chemistry that eliminated the need 
for a catalyst, or hardening agent. Most 
materials that come as close to “miracle 
products” as this stuff are double-compound, 
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Silicone sealer makes jointing easy and gives remarkable adhesion 


Cut the tapered plastic nozzle to 
get the size bead you need. When 
the nozzle is cut at an angle, as 
shown, you can see your work as 
you pull the nozzle along the joint. 


How fast you move the tube along, 
coupled with the squeeze you give 
it, determines the fillet you pro- 
duce. Any overflow can be cut away 
later with a razor blade or chisel. 


A virtually edgeless joint can be 
made by smoothing the rubber 
with your finger right after it is 
ejected. Waiting more than a few 
seconds will cause roughening. 


SHORT CUTS AND TIPS 


FROM PS READERS 


Why carry that defrosting 
tray? You can drain it 


Your freezer compartment 
often defrosts more than the 
tray can hold. Removing the 
tray for emptying is a messy 
job, and during this time more 
water drips through the re- 
frigerator. You can circumvent 
this by making a hole in one of 
the front corners of the tray and 
inserting a cork at the bottom. 
Drainage is then easy, as shown 
at the right. 


W. S. Gonr, 
Bohemia, N.Y. , 


Trouser hanger will hold your plans 


A workshop project always goes better if you 
can keep the plans close by for easy reference. 
I find a trouser hanger ideal for holding a sin- 
gle sheet or a whole magazine because it can 
be easily hung, and right at eye level, in a con- 
venient location near the workbench. 

Ken Patterson, Regina, Sask., Can. 


Caulking gun speeds cementing job 


Next time you have to tuckpoint masonry 
or fill cracks in concrete, fill a caulking gun 
with a small batch of mortar or concrete, 
insert the nozzle tip at seams, and inject the 
mix. This method speeds the job and reduces 
mess. Wash the gun out before the mix sets. 

J. H. Matruews, St. Louis, Mo. 
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You can tile right over that drain 


Planning to put down a resilient-tile floor 
in your basement or utility area? Here's a 
tip to make cutting around the drain opening 
unnecessary. A series of 4” holes drilled through 
the tile to the drain (as shown above) will 
provide drainage and look a lot better, too. 

F. L. GnEeENWALD, Western Springs, Ill. 


Make those punched holes neater 
You can punch cleaner holes by remembering 
these backing tips: When driving through 
light metal, gasket material, or leather, sink 
your solid or hollow punch into the end grain 
of the wood back-up block. For difficult- 
to-make holes in metal, use a lead back-up. 
M. L. NurriNG, Burlingame, Calif. 


Headless bolt gives die a straight start 


When you thread small-diameter rods, you won't get chewed- 
up or lopsided threads if you use this trick to start the die. 
Chuck the rod, and clamp a headless bolt in the tailstock chuck. 
Thread the dic on the bolt, then press the end of the bolt to the 
rod. Lock the headstock and run the die onto the rod. The bolt 


threads will guide it. 


Connap SKLADAL, Sunnyvale, Calif. 


APPROX. 4" 


DRILL TO 
SUIT MANDREL 


DRILL TO 
^ SUIT WIRE 


MANDREL 


Short Cuts 
for 
Machinists 


Sure way to get a straight 
start with a hacksaw 


Deepen the scribe mark with 

a small triangular file, and you'll 

get a groove to guide the hack- 

saw teeth. It will help you make 

a straight cut, and it will pre- 

vent the saw from slipping and 
nicking the stock, 

Dante BousHa 

Jackson, Mich. 


Chuck-removing clamp 


A heavy chuck comes off the 
lathe without banging the ways 
—or your fingers—if you clamp 
it to a support block as shown at 
left. Use a wood block the width 
of the lathe and fit it snugly 
under the chuck. A metal hose 
clamp screwed to the block 
holds the chuck. To remove the 
chuck, turn the spindle by hand 
or run the lathe backwards in 
low gear. 

PETER Lecox, Malden, Mass. 


Device lets you turn out 
springs on your lathe 


Mount this holder in the tool 
post on your lathe and you can 
turn out springs in a jiffy. Make 
the holder out of bar stock 
(hardwood. will do if you have 
only a couple of springs to 
make). Mandrel size determines 
the i.d. of the spring. The end 
of the wire goes in the hole in 
the mandrel. Use threading 
gears to get the spiral you want 
and keep the wire tensioned. 
O. A. OLsex, Bridgewater, N.Y. 
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What’s 
New 

in 
Tools 


Handy new combination 

Need a drill-press unit? F 
Here's a good one—Wen's 
four-speed reversible X" 
All-Drill coupled with 
Wen's new  drill-press 
stand. One knob clamps 
the drill in place; three 
bolts give alignment. A 
calibrated (to 2%”) depth 
gauge and locking nuts 
give you easy control of 
hole depth. There are no 
pulleys or belts. Column 
height is 19", overall 
height, 20%”. Price of the 
two is $80. the stand 
alone costs $35.95. 


You'll find 1001 uses for these brushes Hole-pattern jaw sets angles on machine vise 


Designed to aid do-it-yourselfers and hob- 
byists, these 12 miniature brushes have a X" stem 
diameter to fit your power drill or special brush- 
ing tools. Use them for modelmaking or metal- 
working—removing corrosion and surface film, 
deburring, edge-blending, cleaning, and finish- 
ing. They'll work on plastics and rubber, as well 
as wood and metal. Weiler Brush Co., Cresco, 
Pa. 18326, is the manufacturer. 


164 | POPULAR SCIENCE 


The Easy-Angle lets you set angles from zero 
to 90 degrees on work in a machine vise. It's a 
hardened-steel vise jaw with a calculated hole 
pattern. By inserting two pins in the proper 
holes (indicated by a chart) angles to an ac- 
curacy of 4 degree are obtained. You can bank 
the holed unit against the vise jaws or replace 
the fixed jaw with it. Karl A. Neise, Inc., 56-02 
Roosevelt Ave., Woodside, N.Y. 11377. 


p^ 


3^ VARIABLE-SPEED 
DRILL 


Three new members join the growing Job Master family 


Big news in Stanley's newest line of tools is 
the X-hp. variable-speed drill (above, right). 
You can control speeds from 0 to 1,000 r.p.m. by 
varying the pressure on the trigger switch. Fit 
a driver bit to the chuck and you've got a pow- 
ered screwdriver. You start the screw into the 
work slowly, gradually increase the speed, and 


decrease to set the screw tight. The X" drill 
weighs 3% pounds. Price: $36.95. The saber 
saw at top ($39.98) can rip 2" lumber and slice 
a 4” steel bar. The base tilts for angle cuts. The 
X" all-purpose, reversible drill, at left, comes 
with a second handle to fit in the side of the 
housing. It sells for $59.88. 


Protractor-level-square in one 

Three tools useful around a 
home shop are combined in the 
Pro-Level, made by Held In- 
dustries (Box 353, St. Clairs- 
ville, Ohio 43950). With it, you 
can check true plumb, dead 
level, and any angle in between. 
The squaring arm retracts like a 
knife blade. Cost: $3.97. 


Pocket-size margin gauge 
This gauge and scribe is 
also a combination square. 
Set the steel blade in differ- 
ent positions, and you can lo- 
cate butt-hinge recesses, mark 
45-degree cuts, square two- 
by-fours, and do other jobs. 
Mayes Bros. Tool Mfg. Co., 
Johnson City, Tenn., 


Shrub trimmer attaches to drill 

If you own a portable drill, 
here's a lightweight trimmer you 
can chuck in it to cut and shape 
your shrubs electrically. The 
hardened tool-steel blade holds 
a keen edge and the handle locks 
at 10 angles for comfortable 
reach. $6.95 from Arco Tools, 
421 W. 203 St, NYC 10034. 
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SHORT CUTS AND TIPS 


FROM PS READERS 


Use your old credit cards 
as identification plates 


Don’t throw away your out- 
dated credit cards. They make 
fine identification plates for lug- 
gage, notebooks, or key tags. 
Just cut out your name and ad- 
dress as shown at right and at- 
tach the label at the desired spot 
with a coating of good house- 
hold cement. 

Wirsun H. FULKER 
Colorado Springs, Colo. 


Downspout collars protect house paint 


If your house paint is peeling around the 
downspouts, this simple tin deflector is a cure. 
It keeps gutter overflow from using the down- 
spout as a paint-eroding path to the ground. 
Just cut a sheet-metal disk several inches larger 
than the elbows that connect to the gutter outlet. 
To get a tight fit, use the end of the elbow as a 
pattern for the cutout. 


CLARENCE BREITENFELDT, Marathon, Wis. 
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Make a gas gauge for your mower 


Has your mower ever run out of gas at the far 
end of your property because you don’t have a 
fuel indicator? To take care of that I inserted a 
tightly coiled wire about 1⁄6” in diameter into 
a cork and then thrust the end of the wire up 
through a hole drilled in the gas-tank cap. So 
Id be able to see the top of the wire easily, I 
attached a white-painted grommet to it. 


Kart J. KnAussE, Rockville, Md. 


Bucket feeds air to keep minnows alive 

Squeeze a rubber bulb on the top of the Aer- 
A-Bucket, and you supply oxygen to minnows 
during long trips or in hot weather. The action 
aerates the water through holes at the bottom 
of the inner shell. The polystyrene bucket holds 
2% gallons. From Fin Bai.s, 100 Fairview, Ham- 
ilton, Ohio, it costs $4.95. 


New device lights stoves, torches 

Press the thumb lever on the Champion Spark 
Stovelighter, and a spring-activated flint wheel 
rubs against metal, creating sparks. The 63" 
unit has a wood handle and an eyelet for hang- 
ing. It's $1, postpaid, from I. Goldberg and Co., 
429 Market St., Philadelphia. 


WHAT'S NEW 


FOR THE OUTDOORS 


Big paddleboard supports 
400 pounds, won't sink 


The resilient Go-Buoy pad- 
dleboard weighs 26 pounds, is 
11’ by 24". Formex Corp., Elk- 
hart, Ind., makes it of one-piece 
polystyrene with reinforcing 
aluminum tubes. A double-end- 
ed paddle comes with it. 


Galley stove burns safety fuel 

Raise the flame on that stove cooking flap- 
jacks above, and a quart of cold water in an 
open pot boils in 12 minutes. Flame Boy Prod- 
ucts, E. Berlin, Conn. makes it in stainless 
steel or aluminum, with one or two burners. 
They also make Sa Fuel—a solid-gasoline fuel 
said not to create explosive conditions. 


Sonic lure whistles up fish 

Hep fishermen say you can attract fish with 
bubbles heard through their nerve endings. The 
flow of water through this concave spoonfish 
makes “whistling” bubbles. Tiki Lures, Inc., 
Detroit, offers four sizes (2”, 3”, 4”, 5”), nickel- 
or brass-plated, with treble hooks. 


EE HOME IMPROVEMENT 


Painting Secrets 
from a Pro 


Know-how makes painting a room faster 
and easier—and gives you a better job, too 


Nicotine is more important in turning out 
a top-notch interior paint job than the use 
of quality paint and tools. They're intrinsic 
to the job's success. 

Price is a good test of paint quality. On 
the average job, enamel, flat, and ceiling 
paint (also flat) are used. If the enamel 
costs less than $6 a gallon, the flat $5, or 
the ceiling paint $3.50, stay away from it. 

Quality brushes cost more, too, but 
you'll be able to use them on future jobs, 
and they won't shed hair as you paint. 
Price is again a good basis for judging. 
Brushes should cost between $4 and $7, 
roller sleeves at least a dollar each. 

Use ready-mixed paints. You'll save 
mixing time and won't have to match if 
you run out during the job. 

All paint, ready-mixed or not, must be 
mixed well. To do this quickly and com- 
pletely, “boxing’—pouring back and forth 
between cans—is the trick. Big buckets are 
needed for boxing, so buy five or six 
paper or plastic mixing buckets, five-quart 
size or larger. Make sure that the paint is 
fresh, so itll be at full strength. Then 
you'll need only a small amount of thinner 
(say two-three ounces) to get a paint that 
has substance but isn't too thick. 

Paint in daylight if possible. Artificial 
light is false, and what you swear you're 
covering at night turns out to be a "holiday" 
(missed spot) in cold daylight. Then you're 
in trouble, because most paints can't be 
touched up without spots showing. 

Start early. The morning is a wonderful 
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One trick in painting is to get a 
good amount of paint over a max- 
imum area and then brush it out. 
The brush is held lightly, at a 
75-degree angle to the surface, 
so the front bristles get maximum 
use. Brushwork goes from the dry 
into the wet. Apply the new paint 
about a foot away from the last 
wet area and brush towards it. 


time to paint. And quit early, or you may 
get tired and start making mistakes. 

Get started right. First step in a paint 
job is setting up the room properly. Move 
all furniture out of the room, or combine it 
in a close group at room center. 

Canvas drop cloths (about $4.50 each) 
are best for covering, but you can fabricate 
good coverings for furniture by first laying 
inexpensive polyethylene-film drops on it, 
then covering with old sheets or blankets. 

Drops, newspapers, or building paper 
are all good for floors. You can keep paper 
coverings from shifting around by over- 
lapping them, then taping them down. 

Paint usually sneaks onto floors other 
than the one you're painting. Shoes pick 
it up from drops and track it into other 
rooms. To avoid this, make paper paths 
wherever you expect to walk. 

Another setting-up trick: Take off light- 
fixture plates. This way you don't have to 
cut in carefully around them. 

Preparing the surfaces. This is extremely 
important. No paint can compensate for a 
wall that isn't ready. Just as important is 
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following step-by-step procedure in prepa- 
ration and painting. Tve saved hours in 
waiting time on many a job by scheduling 
the work properly. 

Suppose, for example, Fm painting an 
average living room. 

First thing I do is mix all the paint for 
the room: ceiling, walls, and woodwork. 
The empties facilitate this, Also on hand 
are two roller sets (so I won't have to stop 
and clean the ceiling set for use on the 
walls), two 3^" brushes for cutting in walls 
und ceilings, and three more brushes for 
woodwork. 

Next, I dig out hairline cracks in the 
ceiling, wet them down (for better ad- 
hesion), and plaster. While these are 
drying completely (15 minutes). I dust 
down the walls (or wash with mild de- 
tergent), and then dig out any plaster 
cracks there. 

Then it's back to the ceiling patches for 
a little sanding with medium paper and 
priming with a light coat of ceiling paint. 

Priming. Because prime must be allowed 
to dry completely (if its not to bleed 


through) before the finish coat can be put 
on. I go back to the walls and prime those 
patches with a light coat of wall paint. 

By the time I finish priming the walls, 
the ceiling is ready for paint. After this, 
I finish the walls and, last, the woodwork. 
Ideally, I have been working steadily. 

For two coats on the walls, the pro- 
cedure is the same. But first-coat wall 
prime must dry completely here, also, so 
I paint the windows while it's drying. 

Different colors of finish coats are primed 
differently. For light colors (pinks, yellows, 
beiges, etc.). prime with a slightly thinned 
finish coat. For dark colors (greens, reds, 
deep beiges. etc.), use a primer-sealer tinted 
slightly lighter than the finish coat. For 
patches under a dark finish use a primer- 
sealer. Walls with dark finishes bleed un- 
less you do. 

Surfaces painted with enamel are primed 
with shellac (three-pound cut) rather than 
paint. Use a separate brush to put it on 
patches and “alligator skin.” Make sure 
that all grease is off the surfaces. 


[C 
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Gus Makes the Best 


When two men decide they'll swap cars 
and both cars turn out to be lemons, 
the whole deal can go sour pretty fast 


B... an audience of two small boys, Gus 
was hoisting a compact up behind his tow 
truck in a parking lot. The ratchet clicked as 
the car inched higher, the children's eyes fol- 
lowing it as if magnetized. 

From the corners of his own eyes, Gus 
saw a taller shadow join theirs. He looked up 
at a young, bareheaded man wearing dark- 
rimmed glasses. 

"Tim Shannon!" said Gus with real plea- 
sure. "I heard you'd come back to town." 

Shannon offered his hand. 

"Good to see a friendly face, Gus." 

“Oh, I’m still sore about the time you 
squirted grease all over my new lube rack," 
returned Gus with a smile. “You weren't a 
very good grease monkey, but now I hear 
you're a hot production engineer. Top man 
at United Plastics, the paper said." 

Shannon's long face twisted briefly. 

"I'm quitting there. Going to take my 


family on a trip and look into a job at the. 


same time. These are my kids." Shannon's 
eyes suddenly lighted. "Say, maybe you could 
pep up that tired car of mine. Nobody else 
has been able to." 

“Any time,” returned Gus cordially. 


Two hours later, Shannon drove a '64 two- 
door with a starred right-rear window up the 
ramp of the Model Garage. 

“TIl leave it and catch a ride with some 
friends back to the plant, Gus," he said. "Got 
to tie up some loose ends." 

"Tell me about the car first," said Gus. 

"]t's got no pep. It accelerates okay in traf- 
fic, and seems to keep hitting on all eight at 
higher speeds. Only it won't go over 55, even 
with the gas to the floor. I've had it to the 
agency, and in a service station near the 
plant. Between Brant and me, it's had a new 
coil, a new carburetor float, new points—even 
a new muffler, on the theory the old one was 
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creating back pressure. Nothing's made any 
difference. No wonder Brant wanted a car 
with more sass." 

"You mean Sam Brant, your boss at 
United?" asked Gus. "Was this his car?" 

“I wish it still were!" snapped the young 
man. "That lousy car swap we made started 
the whole trouble." He looked at Gus tensely. 
“Tm not leaving because I want to, or for a 
better offer. I just can't stick it any more." 

Gus turned away. "Come have a cup of 
coffee and tell me about it." 


Shannon sat down in the office, sipped Gus's 
dark brew, and smiled crookedly. 

“I guess I have to tell somebody. My wife 
thinks I'm crazy to leave United. But Brant 
wants me to go. He thinks I cheated, trading 
him a car I knew was an oil hog." 

"Is it?" asked Gus. 

" Afraid so. When I came here, I traded my 
old jalopy on an almost new '65 wagon. It 
seemed a good buy. The exhaust smoked, but 
the dealer said that was because some valves 
were sticking, and they'd run top oil through 
the carb. He swore the valves were okay, but 
I should keep using top oil. I did, and the ex- 
haust kept making blue smoke, but the car 
ran fine. The plugs fouled twice, but I had 
them cleaned and forgot about it. Anyway, 
my wife was the one who used the car most. 
I didn't know she was putting in oil every 
time she got gas." 

Gus stoked up his pipe. “How’d you come 
to swap cars with your boss?" he asked Shan- 
non, 

“He had my wife and me for dinner. She 
mentioned that the kids gave her a hard time 
in the wagon—they’d open the back doors be- 
fore she'd stopped. So I said I wished we'd 
bought a two-door, and Brant admitted he'd 
like a station wagon to carry samples—he 
makes sales trips—and that his car was an old 

Continued 
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lady’s crate without enough go for long- 
distance driving. 

“Well, we made the swap, with some 
money to boot for me—the wagon was a 
year newer and a more expensive model. 
The cash came in handy; we bought a dish- 
washer and paid off what I still owed on 
the wagon. Brant seemed satisfied, too. 

“That was a month ago. After he came 
back from his first trip, he said, ‘You 
should have told me your car burns oil like 
a furnace.’ I was flabbergasted. When I 
asked him what he meant, he shrugged me 
off as if I knew, all right. Since then, noth- 
ing I do at the plant seems to suit him.” 

Gus drew on his pipe. “You think about 


cessive friction. A timing light showed 
timing right on the nose, centrifugal and 
vacuum advances working normally. The air 
cleaner wasn’t dirty, and the automatic 
choke had opened while the engine was run- 


_ning. Gus thought of other possibilities 


—a clutch that slipped at high speed, or 
ignition points that bounced because of a 
weak spring, limiting engine revs. 

As if thinking for itself, his hand pulled 
the throttle rod wide open. With a drop 
light, Gus looked down the air horn. The 
throttle plate was not quite vertical, but at 
a visible angle. It still blocked part of the 
carburetor throat. 

Whistling softly. Gus loosened the throttle 

linkage and readjusted a clevis. 


offering to trade your cars back again?" 

Shannon snorted. "Sure have. Yesterday 
I saw the wagon in the service station. The 
mechanic told me the plugs had fouled 
again, and he'd recommended a ring job. 
So last night I asked Brant to swap back, 
and give me time to return the extra cash 
he'd paid. He snapped back that he wasn't 
in the installment business. We had some 
words, and I resigned as of tomorrow." 

"Then you're only going back there to 
empty your desk?" asked Gus. 

"We've just set up some new injection 
presses. I want to check them out." 

> “Uh-huh. Well, you can come for your 
car about five," said Gus. 


After Shannon left, Gus put the two-door 
on a body lift. There was no sign of brake 
drag, tight wheel bearings, a misaligned 
drive train, or a kinked tailpipe. Gus low- 
ered the car to the floor. 

The engine turned freely, without ex- 
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When he was done, the throttle 
plate stood on end, a thin edge that 
would pass maximum fuelair vol- 
ume to the engine. 

He closed the hood, told his as- 
sistant, Stan Hicks, that he was 
leaving, and in five minutes was on 
the high-speed turnpike, flooring 
the car's throttle. Speed climbed 
at once—to 50, 55, 60. At 70, Gus 
eased off to drive out at an exit. 
Swinging around, he headed up 
the opposite ramp back to town. 

Just before he merged into the 
traffic flow, a wagon passed him. 
Cus stayed behind it briefly at 65, 
then speeded up. The speedometer 
was nudging 74, and Gus never 
saw the amazed double-take of the wagon's 
driver as the sedan roared past. 


Shortly after five, a '65 station wagon 
trailing blue smoke pulled into the shop. 
From it stepped Tim Shannon, defiant and 
embarrassed. Gus promptly guessed the 
identity of the other man, behind the wheel. 
Older than Shannon, he had appraising blue 
eyes in a face like a knobby potato. 

"This is Mr. Brant, Gus. He brought me 
over to get my car and talk about his." 

"Only heard about you when Tim told 
me," put in Brant. ^But I thought the 
man who made that crate of his perform 
like it does might straighten mine out, too." 

"How'd you know about Tim's car?" 
asked Gus. "I haven't told him yet." 

"You passed me on the pike," explained 
Brant. ^I recognized the car by that busted 
window, so I asked Tim who was driving. 
Say, just what was wrong with that car?" 

"The throttle linkage," said Gus. “It 

Continued 
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didn’t open all the way. The engine 
couldn’t get enough gas for full power.” 

Brant grunted in surprise. “The dough I 
spent on tune-ups—and nobody else spotted 
that! Would you be willing to see what 
you can do to stop this car from gulping 
oil, short of a ring job?” 

“Glad to. Bring it in tomorrow.” 


The first thing Gus looked for on the 
station wagon’s V-8 next morning was some 
trace of an external oil leak. There was 
none. Checking cylinder compression, he 
found it good enough to rule out worn pis- 
tons, cylinders, or rings. Engine oil pres- 
sure, checked with a gauge, was within 
specifications. A punctured vacuum-booster 
diaphragm, Gus thought, would suck oil 
into the intake manifold. But this car had 
electric wipers, and no booster pump. 

Gus removed the rocker-arm covers. 
There was no sludge on the rocker assem- 
blies; the oil-return holes below were open 
and unclogged. So much for the guess that 
pressure-trapped oil was being forced past 
valve stems into the cylinders. 

“Still stumped by that oil burner, Gus?" 
asked Stan, passing by. 

"Yeah," grunted Gus. "Not a clue yet. 

“Maybe somebody bored holes in the 
cylinder heads," quipped Stan. 

He strode off, grinning. But his words 
jogged Gus's memory of a service bulletin 
seen months ago. Gus got busy removing 
one of the rocker-arm assemblies. When 
it was off, he lifted the air cleaner from the 
carburetor and blocked the choke and throt- 
tle open. Then he applied the air hose to 
one of the holes from which he had un- 
screwed a rocker-arm support bolt. 

Air whistled in the carburetor throat. 

The wagon's engine was buttoned up 
again when Sam Brant came in. 


Jointed ship cuts 
costs, speeds cargo 


This come-apart ship 
has a detachable stern 
unit that couples to dif- 
ferent cargo. sections to 
increase use of aft pro- 
pulsion machinery, con- 
trols, and crew quarters 
—two-thirds of a freighter's initial cost. A model 
of a British National Research Development de- 
sign for a 205-foot freighter, it would permit in- 
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"What's the bad news?" he asked. “Has 
it got to be a ring job?" 

^No ring job," declared Gus. "And you 
will get much better oil mileage." 

"That sure is good news," Brant said. 
"What was it?" 

“A factory blooper. This engine burned 


` oil from the day it was made. The holes for 


the bolts that hold on the rocker-shaft sup- 
ports were drilled too far—right through to 
the intake ports. Those bolts pass through 
the hollow rocker shafts, which carry oil 
under full pressure. So oil was forced past 
the bolt threads into the intake ports, drawn 
into the cylinders, partly burned there, and 
partly blown out the exhaust." 

Brant shook his head. "Sounds like 
Detroit needs some good production engi- 
neers, too. Did vou put on new heads?" 

"No. You know that most bolts are a bit 
undersized. Their threads don't actually 
bottom in the female threads—75 percent 
engagement is usual. So instead of the old 
bolts, I screwed in some special studs the 
manufacturer put out for this job, with 
nuts to hold on the supports. The stud 
threads are designed for maximum en- 
gagement and sealing. They fit the holes 
so closely oil can't get past them. 

"But the dealer who sold Tim Shannon 
the car," added Gus, "didn't know about 
this fix—or couldn't be bothered. By recom- 
mending top oil, he hid the fact that the 
car was burning oil. And Tim didn't drive 
it enough to find it out, as you did." 

Brant looked at Gus steadily. "I gather 
that I've made a blooper myself," he said. 
"Id better get back to the plant and see 
if I can straighten it out." 

“I don't think it'll be too hard." 

"You don't?" asked Brant. "Why not?" 

"The way I figure,” said Gus, "there'll be 
two of you trying." GE) 


dependent loading and unloading of cargo sec- 
tions while the propulsion unit spent most of its 
time at sea. 


‘66 Chevrolet Impala SS Coupe—new standard safety package 
includes outside rearview mirror. Always check it before passing. 


Poke the gas pedal of this new Chevrolet 
Turbo-Jet V8 and you get action. A full 
427 cubic inches of it. 

Its advanced design, with tilted valves 
and deep-breathing ports, sees to that. 

Say you choose to cage itin that bucket- 
seated Impala SS above (it’s available in 
18 other Chevrolets, too). You can order 
it with hydraulic lifters and an output of 
390 hp. Or you can order a version with 


special-performance camshaft, solid lifters 
—and 425 hp. Either way, you get higher 
rate front and rear springs, heavy-duty 
shocks all around and 8.25 x 14 tires as 
part of the Turbo-Jet 427 package. 
Sound like a lot of machine to you? 


As any road 


will show 
you, it’s the 
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most. 


A droplight won’t shine in your eyes when you 
need both hands to work if you make a five- 
sided shield that fits around the reflector. This 
will keep the light from rolling over. Start with 
a small piece of sheet metal and form the four 
angles by bending it over a sharp-edged piece 


Hints from 
the Model Garage 


of wood. The shield can be bolted or riveted 
to the reflector. Allow ample air space between 
the two—it will keep the shield cooler. If you're 
worried about getting your hands burned on the 
shield, slip a piece of fiberglass insulation into 
the open space. 


Getting a bolt started in a tight place only ac- 
cessible with a socket wrench is easy if you 
tape bolt to socket with double-coated plastic 
tape. This tape, sticky on both sides, has a mil- 
lion uses around the garage—picking up small 
parts, holding gaskets, and so on. 
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If the carbon piece on top of the distributor 
shaft breaks, and you don't have a spare, you 
can improvise one. Take the valve out of the 
spare tire and use the valve spring in place of the 
carbon. When you get to a garage for new car- 
bon, put back the valve—and inflate the tire. 


Continued 


Whatever the size of your job... , 
powerful parallel jaw grip > 
and tremendous leverage qr XS 
Ours with ^» | 
A. 


CHAN WEL LOCK 


the ORIGINAL 
tongue and groove pliers 


The most versatile pliers ever made...and the pliers 
most prized by hundreds of thousands of tool 
users. Be sure when you buy that it's a genuine 
CHANNELLOCK ... look for the trade mark 

on the handle. 


i oe ka 
pence A line “F TP Tr 


of hand tools . 


CHANWELLOCK, INC. Meadville, Pennsylvania yours for the asking. 


JUNE 1966 | 177 


More Hints from the Model Garage 


Removing light bulbs from recessed sockets 
can be a cinch. Before you push on the bulb and 
twist your finger to free it, make a loop with a 
piece of thread and place it around the bulb. 
When the loop is tight on the neck of the bulb, 
free the bulb and pull the string. 


To avoid damage to the carpet around the ac- 
celerator, use a small Plexiglas guard. Make a 
paper pattern, cut the Plexiglas, and sand the 
edges. Heat the Plexiglas in the oven until it's 
pliable, form and install it. Extend the guard 
under the carpet where the heel rests. 
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The floats in battery hydrometers and radiator 
testers are often broken if banged against the 
side of the tube. To prevent this, keep the in- 
struments filled with water when not in use. 
Water cushions shock, and your hydrometer or 
radiator tester will be more safely stored. 


Replacing or overhauling a fuel pump calls for 
an easy way to stop the fuel flow from the line. 
The rubber tip from a medicine dropper fits 
neatly on the end of the fuel line and makes 
sure no gas is lost. For carburetor repairs, use 
the rubber tip to keep dirt out of the fuel line. 


... shoot terrific Super 8 movies with 
| a new Kodak Instamatic 
Movie Camera! 


Just drop in the film and shoot movies that are 
spectacularly bright and sharp. The KoDAPAK 
Movie Cartridge is factory-loaded—no thread- 
ing, no midpoint flip-over. Shoot 50 feet of con- 
tinuous film and show it brilliantly on a super 8 
projector (required for super 8 movies). The 
KODAK INSTAMATIC M2 Movie Camera has fast 
f1.8 lens; built-in filter that lets you use 

same film indoors and out. No winding 

—battery drive. Less than $40. 


Price subject to change without notice. 


TRADEMARK 


Common Pine... 


18 Ways to Improve Its Beauty 


[Continued from page 137 


This technique is used for all the various 
“wiping stains.” 

8. Minwax Early American, another wip- 
ing stain, is one of the best darker brown 
colors available. Like nost other Minwax 
stains, it's a combination of dissolved color- 
ant plus fine-ground pigments you stir into 
suspension. The result on wood is a com- 
bination of color that dyes the fibers, and 
pigment that wipes into and emphasizes the 
pores. Some of the lighter colors have little 
solid pigment, making stirring critical. 

9. Minwax Ipswich Pine is lighter than 
Early American, and a companion of Puri- 
tan Pine, which is still lighter. The wiping 
stains with thin resin-formulated vehicles 
provide enough protection for small-abuse 
areas such as paneling, although many users 
topcoat them with a clear finish. On hard- 
wear areas like table tops, it is best to fol- 
low with a two-coat varnish schedule. 

10. Ebony stain makes pine black. If 
the wood is flat-grain-sawed, some of the 
annual rings hold a golden color. Then 
pine leaps out of the ordinary and becomes 
a luxury material. Small furniture pieces, a 
jewel box, a wall bracket, free-standing 
shelves done in black-stained pine take on 
the look of ebony and onyx. They look 
best topcoated with a semigloss or flat 
varnish to remove any shine. 

11. Even-Even Windsor Walnut is great 
on pine, despite its name. This stain comes 
in a tube, a toothpaste-like material that 
you smear on with a cloth. As long as you 
leave no stain film on the surface, uniform- 
ity of application is almost automatic. Take 
pains, however, to cover entirely, leaving 
no unwet spots, for the stain has no "creep," 
as oil-based ones do. There is little or no 
protection in the water-emulsion stains, so 
they must be topcoated. Shellac, lacquer, 
varnish are all compatible. 

12. Deft Modern Walnut shows by its 
contrast with Windsor how little names 
mean when you buy color. It is one of the 
new water-emulsion wood stains that you 
apply with a damp rag. These stains are 
nonflammable. Their colors approach those 
available with the best watercolor stains 
used in industrial wood-finishing techniques. 
Generally, the color seems flat, dull, and 
dusty when the stains are dry. The top- 
coating brings out the true color. 

13. English Oak is a custom-mixed stain 
from the Colorizer line. The nearly black 
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‘color, with golden brown showing through, 


is excellent for Early American pieces. Well- 
stocked paint stores now carry stains as 
well as paints and enamels, so you can mix 
or intermix any stain color you want. 

14. Potassium permanganate (poison), 
which you can buy at photo shops or drug 
stores, is a chemical oxidant that turns 
pine brown—a shade you can’t get any 
other way. The permanganate is red- 
purple in solution in water and is a potent 
stain. A standard way to use it is to mix 
up a saturated solution of the crystals in 
water. You take a relatively small quan- 
tity of this stock solution and dilute it with 
the amount of water you need for the stain 
job. If it is too light, repeat applications 
are cumulative. Flood the surface quickly 
and uniformly, to avoid mottling. Topcoat 
with shellac, varnish, or lacquer. 

15. Bronze stain is an interesting color 
for small pine pieces. It is nothing more 
than a bronzing solution, which you mix 
yourself. Stir powdered bronze into a 
penetrating resin such as clear Firzite or 
Rez. Keep it in suspension by frequent 
stirring, and brush it on, wipe it off. 

16. Black swirl utilizes the economy and 
workability of pine as the base for a built- 
up finish sometimes called “gesso.” To 
apply the finish as illustrated here, you 
smear plaster-of-paris smoothly over the 
surface, then texture it with a fairly stiff, 
dry brush. Any sort of texturing—random 
or deliberate—is possible. When the plas- 
ter-of-paris is hard, apply enamel. Try to 
cover in one coat, if you want to main- 
tain sharp textures; go to two or three if 
you want to round off the edges. Some 
paint stores sell special gesso formulas. 

17. Scorched finish is another novelty 
texture good for small work. Use a pro- 
pane torch or other flame to scorch the 
wood just enough to blacken the sur- 
face. Because of varying hardness in the 
grain, the depth of the burning varies. 
Then a wire brush takes away the charcoal, 
leaving color and texture, ready for varnish 
or lacquer. 

18. Antiqued finish, a form of the stan- 
dard finishing trick known as "glazing" [see 
PS, Mar. '66], is currently a high favorite. 
Since it is composed of a base coat and an 
overglaze, endless color combinations are 
possible. Antiquing kits are made by most 
major paint manufacturers. [Bl 


Makes a fine second car. 
Or a wonderful first truck. 


Does the car-like ride of Ford pickups mean we've gone soft? Quite the 
contrary. Instead of one, we now have two l-beam axles up front, one for each 
front wheel, working independently. Shocks at one wheel don't get passed 
over to the other. Or to the driver. Husky radius rods hold wheel alignment 
too. Even the engines have big muscle: two husky Sixes have such punch, 
we had to develop a big new V-8 to keep ahead of them. So relax. Enjoy 
Ford's smooth ride, Just remember that under that velvet is a solid truck, 
with toughness where it counts. Very comforting. 


Two front axles of forged 
steel I-beam make Ford's 


Twin-I-Beam suspension the YOU'RE AHEAD 
most durable independent IN A FORD 
suspension in any pickup. ALL THE WAY 


Amazing New Cone Drive 
[Continued from page 62] 


cone frames to swing and tilt-which they 
could not do if there were no slack at all. 
The slight twisting of a chain by a frame's 
motions is amply allowed for, by making 
the driven sprocket narrower than the driv- 
ing sprocket. 

How you operate it. Connect the cone 
drive's control linkage to a pivoted steering 
post, and the steering wheel itself becomes 
the driver's control. Simply push the wheel 
ahead, and you go forward. Pull the wheel 
toward you, and you back up. Since con- 
trol pressure is gentle and effortless, Davis 
says, he prefers to operate the control con- 
tinuously. But detents may be used, if 
wanted, to hold the control setting at a de- 
sired ratio. A separately controlled brake, 
also optional, can be provided by friction 
pads bearing upon the large cones' outside 
surfaces. 

The differential action. Both wheels pull 
with full power—but, on turns, there's dif- 
ferential action so good that the inside 
wheel can swing on an 18-inch radius. 

That the drive acts as a differential was 
a surprise discovery—and remains a bit of a 
puzzler. There is no doubt that it does. On 
a turn, the inner-wheel discup can be seen 
to shift to a lower speed by rocking back on 
its driving cone. The outer-wheel discup 
simultaneously tends to rock toward a high 
speed on its driving cone. Only by locking 
the control in high can this differential ac- 
tion be overridden. 

Apparently there must be enough give in 
the drive—whether in the frames’ springy 
mounting, in control-rod play, or elsewhere 
—to allow the twin discups this much inde- 
pendent action, despite the control linkage 
connecting them. But what makes them 
do it? 

Three engineers of a major transmission- 
manufacturing company studied the drive 
and came up with three explanations—all 
different, Davis reports. But his own pat- 
ent papers suggest what may be at least 
part of the answer, if not the whole one: 

Suppose the vehicle makes a left turn. 
Ground friction slows the left wheel, mak- 
ing it harder to tum. The extra torque 
tightens the wheel's drive chain. And this 
exerts a force tending to move the outer- 
cone frame toward a lower ratio. Converse- 
ly, the freer-running right wheel tends to 
move its outer-cone frame toward a higher 
ratio. The opposite happens in a right turn. 
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Brake-lining cones. Davis makes the 
driving cones of brake-lining material used 
in logging trucks. In that tough service it 
must hold without fading, glazing, or over- 
heating. For the drive cones, it is ground 
to a smooth precision surface. In use it 
compacts and polishes like cast iron. To 
date, such drive cones have run 500 hours 
without showing any measurable wear. 

Other traction drives, chiefly for indus- 
trial use, have been under investigation for 
10 years. Most are enclosed, with all-metal 
disks, cones, or rollers running in oil. Trac- 
tion results as the hard surfaces deflect, 
under contact pressure so high—more than 
120,000 pounds to the square inch—that 
they do not slip. 

The Davis drive differs in important re- 
spects It runs dry instead of in oil It 
needs no cooling. Its traction elements, not 
being in constant contact, can serve as a 
clutch. Slipping does them no harm. Con- 
tact pressure, and therefore bearing load, are 
moderate. The differential action is anoth- 
er advantage. 

The story behind the drive. When Davis 
was five years old, his father bought the 
community’s first tractor. Davis has been 
thinking about power transmission ever 
since. At the age of 16, he realized his am- 
bition to build his own tractor, which helped 
pay his way through college. During World 
War II he desig..ed naval-gun drives. Since 
then he has devised manual and automatic 
V-belt clutches, sprocket-driven clutches, 
atd variable-speed belt drives, which are 
made and sold by his firm, the V-Plex 
Clutch Corp., Hagerstown, Ind. 

Meanwhile, he saw the need for a "pack- 
aged power platform" to which you could 
hook an engine and wheels, to make a prac- 
tical vehicle of any kind you wanted. In 
1958 the cone-and-discup idea came to him. 

Handbook-and-slide-rule theory said it 
wouldn't work. But the cone-drive notion 
bugged him. To get it out of his mind, 
Davis decided to build the drive, try it, and 
toss it out when it failed. 

Davis asked Ted Sedgewick, once his 
high-school shop teacher and now a V-Plex 
toolmaker, to machine the parts—without 
telling him what they were for. Sedgewick 
accidentally found out, and lectured Davis 
as if they were back in the classroom. The 
thing wouldn't work; it was obviously a 
waste of time. But the parts were already 

Continued 


DUTCH BOY IS A REGISTERED TRADEMARK OF NATIONAL LEAD COMPANY 


All latex house 
paints are the 


same. Right? 


Wrong. 


Dutch Boy Latex House Paint makes the difference. 


Different because of experience. Dutch Boy has ex- 
perience in manufacturing exterior paints since 
colonial days. Dutch Boy Latex House Paint repre- 
sents the sum-total of this experience. The Dutch 
Boy label is your guarantee of the finest latex 
house paint, the finest results. 

Different because Dutch Boy’s exclusive formulation 
means unexcelled durability, outstanding color re- 
tention, resistance to chalking. Whites stay bright 
—won't yellow—and non-fade colors stay fresh, 
beautiful, clean. 

Different because of Dutch Boy PBL (Penetrating 
Bonding Liquid). When you have to paint over a 
chalky painted surface, you do not have to scrub 
off the old chalk first or use a primer coat. Simply 


LATEX. 


add PBL to Dutch Boy Latex House Paint. 

Different because it’s guaranteed! Dutch Boy Latex 
House Paint with PBL added is guaranteed against 
peeling from a sound previously painted surface 
for a period of five years from date of purchase. 
Guarantee covers replacement of material. 
Different because Dutch Boy is a pure 100% acrylic 
latex house paint. Only a pure 100% acrylic latex 
can give you all of the advantages of latex house 
paint — superior durability, maximum color reten- 
tion, resistance to chalking, peeling, blistering. Ex- 
terior latex paint has to be 10096 acrylic latex to 
be the best . . . that's Dutch Boy. 

See your Dutch Boy Dealer soon.Hes listed in the 
Yellow Pages. 


HOUSE PAINT 


Dutch Boy Paints . . 


. more years to the gallon. 


GRINDS POLISHES 
DRILLS SHARPENS 
CARVES DEBURRS 
Moto-Tool Kit 
MOTO -TOOL Illustrated 


THE POCKET SIZE MACHINE SHOP 


Handiest tool you'll ever own. Does fine detail work 
with pin point accuracy. Eliminates time consuming 
hand work. Gets into places difficult to reach with 
larger tools. 27,000 RPM. Collet sizes 1/8”, 3/32” 
and 1/16". An industrial favorite since 1936. Wt. 13 oz. 
NO. 2 MOTO-TOOL only 
NO. 2 MOTO-TOOL KIT with 23 accessories in 
steel case 
NEW HEAVY DUTY NO. 3 MOTO-TOOL 
New high torque motor designed for hard industrial use. 
Same features as No. 2 plus 50% increase in power. 
NO. 3 MOTO-TOOL only in steel case ........ $29.95 
NO. 3 MOTO-TOOL, 23 accessories, steel case. . $37.95 


SEE YOUR DEALER OR WRITE FOR CATALOG 
Dremel Mfg. Co. * Dept.126-F + Racine, Wis. 


WINDOW 
PLANNING IDEAS 


to help you make your 

home more beautiful, more 
valuable. Send today for new, 
full-color folder packed with 
illustrated ideas and a complete 
description of the Andersen 
Window line. 


(Clip and mail today!) 


O I plan to build. 
C I plan to remodel a. 


l 
l 
l 
l 
l 
State. | 
l 
I 
J 


Address. 
City. 
Andersen Windowalls %7 
L Andersen Corporation * Bayport, Minnesota E 
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Amazing New Cone Drive 
made and, at Davis' insistence, were as- 
sembled for trial. 

“We expected to see it flop, and forget 
it" Davis says, "but it fooled us. It did 
more than we asked, or even dreamed." 

Of 25 units operated to date, none has 
yet quit. The original drive cones are still 
running. Skeptics have been invited to try 
abusing the drive—by overloading, quick 
shifting at any speed, ramming into loads, 
pushing against stumps until the drive wheels 
spin. Such shenanigans have wrecked en- 
gines—but not the drive. 

A dual-control drive, too. Besides the 
single-control cone drive, Davis now is de- 
veloping a dual-control version, with inde- 
pendent control of the two output shafts, 
With dual controls, you can turn with the 
inside wheel standing still or even going 
backwards-—literally on a dime. 

Using a dual-control Davis drive, a ve- 
hicle with swivel (caster) wheels in front 
can be steered by power alone with fan- 
tastic accuracy. You can thread obstacle 
courses, says Davis, or pirouette the ma- 
chine like a robot ballet dancer. Dual con- 
trols would do the same for tracks, just as 
in big Cats—making the drive a natural for 
small tracked dozers or snowmobiles as well 
as for tractors. 

For a dual-control version, the driver's 
control is a pair of hand levers—joined at 
their tops, for one-hand operation, by a 
flexible hand grip. With it, you can move 
the two levers the same way or—by a twist 
of the wrist—in opposite directions. 

Two cone-drive units might be used for 
a four-wheel drive, but will call for some 


| kind of synchronizing control. 


Half the drive (one discup) provides 
variable speeds of 800 to 1,200 r.p.m. on a 
drill press in the V-Plex shop. 

Still untried, and challenging, is the 
drive's performance in midget racers. No 
one yet, either, has tried the drive in a 
small car—but it's a possibility. 

The basic production model*, suitable 
for vertical- or horizontal-shaft engines up 
to nine hp., can be adapted to vehicles with 
30- to 48-inch tread. Priced at $75, it comes 


| with single control and includes separate 


output shafts, though not the wheel axle. 
Drawings for a garden tractor are offered 
free with the drive unit. we) 


*V-Plex Clutch Corp., 550 West Main St., 
Hagerstown, Ind. 


If you've never driven this pickup... 


You'll quickly notice that the engine works smoothly, 
powerfully— whether it's our famous 6, V-8 or 4. And 
you can believe what our man says about economy. 
It's quieter than ever because there's a new acous- 
tical headliner in the cab. A balanced drive line re- 
duces vibration. Improved clutch 
linkage lessens pedal effort. 
The ride on the highway is so 
gentle you may wonder how it 
behaves when the going gets 
rough. No worry. INTERNATIONAL* 
knows how to build the frame, 


springs and shocks to take almost anything. 

For the ultimate in pickup luxury, ask about the 
plush cab interiors we offer. Extras like padded dash 
and door panels, nylon carpet on the floor, colorful 
seat upholstery—a lot of things that'll make you want 
our pickup for a second car. 

See your INTERNATIONAL Dealer 
soon. He can add much more to 
this story. And it'll have a sur- 
prise ending—prices are less 
than you'd think. 
INTERNATIONAL HARVESTER CO. 

CHICAGO, ILLINOIS 


...VOli International dealer — 
can Show you what you're missing 


FdaSTBACK 


< O A t 
: C ( STERN DRIVE 
ae Paaa Eatporbilen IUD RULES 


Ma 


How can something so compact 
be such a powerhouse? 


200 horsepower and still your transom looks trim! That’s the new FASTBACK OMC Stern Drive for 
you... the newest concept in marine power. Propels everything from a runabout to a cabin cruiser. 
What's even better... OMC FASTBACK is the only stern drive available with two superb mounting 
systems... OMC's unique, new floor mounting system and the popular OMC transom mount. Both 
feature exclusive rubber mounts to reduce annoying vibration, cut hull strain. 

OMC FASTBACK turns tighter than other stern drives, too...a full 90° port to starboard. Picture 
yourself in a crowded harbor . . . where those extra degrees at your control can turn a bad situation 
into no-sweat. 

About that power we spoke of: OMC FASTBACK models are available from a sizzling 90 to a thunder- 
ing 200 hp. Lets you whisk skiers around the lake with power to spare . . . slows to a crawl when you're 
trolling for the big ones. And incidentally, OMC FASTBACK includes full 75° power tilt and exclusive 
electric power shift as standard equipment. Also a 2-year warranty*. 

Test drive OMC FASTBACK in the boat of your choice... or send for the FASTBACK Fact Book: 
OMC Stern Drive, 22 Arbor Ave., Galesburg, Illinois. Then specify OMC FASTBACK ...the best 
looking power on the water today. 


a 


What Happens When You Get Tired? 
[Continued from page 69] 


the University of Oklahoma reported that 
most people “unconsciously and automat- 
ically limit exertional effort to somewhere 
in the neighborhood of 50 percent of their 
capacity.” He told of a study in which 
subjects were asked to hold weights in their 
extended arms as long as they could. After 
a rest period, they were given dummy pills, 
which they thought contained a powerful 
antifatigue medication. “This,” said Wolf, 
“resulted in nearly doubling endurance.” 

The stuff of dreams. Some scientists 
believe a whole new area for fatigue re- 
search has opened. It has long been 
thought that dreams simply fill psycholog- 
ical needs. What of physical ones? 

When you dream, rapid eye movements 
also occur. Investigators stopped subjects 
from dreaming by waking them every time 
the eye movements appeared. Deprived of 
dreams one night, the dreamers made up 
for lost time the next night. But when de- 
prived for as long as two weeks, they 
showed signs of severe mental illness. 

According to Dr. William Dement of 
Stanford University, some still unidentified 
toxin, or poisonous waste, produced in the 
nervous system during its work each day 
is used up during dreaming. 

Could such a toxin cause fatigue? At 
this point, nobody knows. But Dr. E. L. 
Hartman has suggested that morning dull- 
ness might be due to a deficiency in dream- 
ing. Since "refreshing sleep is everyone's 
nurse," research to find a medication to 
either induce or substitute for dreaming 
might be very much in order. 

The "'l'm-tired syndrome." Many physi- 
cal disturbances can cause abnormal chronic 
fatigue. If the thyroid, that little gland in 
the throat that paces energy-conversion 
processes, works under par, youll tire 
easily. And this problem, readily correct- 
able with thyroid medication, may be more 
common than supposed, doctors believe. 

Diabetics not taking enough insulin suf- 
fer fatigue because certain wastes pile up; 
if they take too much, they tire because 
excess insulin removes too much sugar. 

A heart defect that impairs circulation 
can cause chronic fatigue—and the fatigue 
may be the first sign of the heart problem. 

The "lethargy of allergy," as Dr. W. B. 
Herter of California calls it, may explain 
what bothers quite a few people. In 
Herters experience, if a medical exam 
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shows no obvious cause for chronic fatigue, 
a wise doctor ought to find out what a 
patient eats. If the list includes corn, 
chocolate, sea food, citrus fruits-common 
trouble makers-a diet without such items 
may produce dramatic results. 

"Tired blood." Much talked about, this 
is supposed to be the result of lack of iron 
and vitamins. Recently, the Federal Trade 
Commission declared officially that "the 
number of people in the total population 
who are tired because of iron or vitamin 
deficiency is infinitesimally small" They 
hold that the commonest causes of abnor- 
mal tiredness are in the mind. 

One common mental cause of abnormal 
fatigue is depression—drawn-out “blues,” 
not ordinary ups and downs of mood. Says 
Dr. Nathan S. Kline, Lasker Award winner 
for his mental-health research, “More hu- 
man suffering has resulted from depression 
than from any other single disease.” 

In a four-year study, doctors at Massa- 
chusetts General Hospital, Boston, found 
fatigue to be the single most frequent 
symptom of depression. Effective drugs are 
available to treat depression. 

Tension—taut and tiring. All of us are 
subject to tension. There are “tranqui- 
lizers,” of course, but many top physicians 
use them only in extreme cases. Says Dr. 
Harry J. Johnson, President of Life Exten- 
sion Foundation: “Relaxation in small and 
large doses is the antidote to excessive ten- 
sion. This does not mean rest—it means a 
change of activity. The best cure for ten- 
sion fatigue is exercise.” 

Out of all the work on fatigue comes a 
simple set of guidelines you can use if 
you have less energy than you should. 

1) Have a complete physical exam. 
Odds are heavy there'll be no disorder. 

2) If you're an otherwise healthy speci- 
men, get yourself into shape—a good doctor 
will advise you—with regular daily exercise. 

3) If your job has much routine, take 
short breaks; just five minutes will help. 

4) Plan your evenings in advance. Hav- 
ing something to look forward to can do a 
lot to stave off fatigue from boredom. 

5) Take a good look at your mental at- 
titudes. How much you can do depends 
considerably upon how much you think 
you can do—it's a scientific fact that most 
of us have about twice the energy and 
stamina we think we have or try to use. 


Now 


the only four-wheel drive 
in its class with 


V-8 power. T 
Bronco! 


A X 


£ a S 


Want even greater action than Bronco's 


spunky Six? Give the new V-8 a go. 200-hp to In the brutal Four Wheel 
drive all four wheels. That's power for the D ene Pr We River 
big jobs, and the big jaunts . . . to where the nS oim laa Honors 
fun is and the roads aren't. A 34-ft. turn- against all comers! Bronco 
ing circle—smallest of any 4-wheeler—gives 289-cu. in. stock V-8 won 
Bronco quicksilver handling. Bronco's Li Li I first in its class, while 
tough, too—far tougher than its car-like ride Riverside! SIC ToS ENIM MU um 


lets on. A rugged frame is one reason. 
Heavy Mono-Beam suspension is another. 
Wagon, Roadster or Sports Utility, Bronco is 
a combination of features no competitor 
can match. Think it over. Chances are you 
and Bronco make a great combination, too. 


Get more | 
POWER with | 
a big (MAN'S) | 
© motorcycle! | 


“BSA LIGHTNING | 


Excitingly fast BSA 40 cubic inch twin! Rocket- 
like acceleration without constant gear shifting. 
Big, muscular power and confident handling. 
See the LIGHTNING at your BSA dealer! 


“BSA MOTORCYCLES 


Write to the nearest factory branch for free catalog of all the new 
1966 BSA models. (Catalog offer limited to U.S. residents.) 


WEST: BSA MOTORCYCLES-WESTERN | 
Dept. O. 3074 Broadway, Oakland, California 94611 


EAST: BSA MOTORCYCLES Incorporated 
Dept. O, 639 Passaic Avenue, Nutley, New Jersey 07110 


ae 


Keep cool - 
on porch or patio 


AS LOW AS $79.50 


Nothing beats a large-bladed Hunter Ceiling 
Fan for moving lots of air quietly. It keeps you 
cool and also blows away insects. Choose 
2-speed 36” or 3-speed 52” blades. Mainte- 
nance-free motor. Patented Adaptair on 
Model FR52A gives direct or indirect air flow. 


Write for literature: 


Hunter Ceiling Fans 


HUNTER DIVISION, ROBBINS & MYERS, INC. 


2697 Frisco Ave., Memphis, Tenn.—38114 


Whose Hue? PS Guide to Color Films 
[Continued from page 65] 

with the box. If you carefully follow the film 
manufacturers exposure recommendations, 
youll get good results — without a meter. 
Incidentally, question your meter's judgment 
if it indicates an exposure that differs with 
the table by more than a stop. 

For picture insurance, bracket your expo- 
sures whenever possible: Shoot first at the 
indicated lens opening and shutter speed, 
then take two more pictures (without chang- 
ing shutter speed) at the next larger and 
smaller f stops. At least one of the three ex- 
posures should be good. 

Slow or fast film? The most popular 35mm 
color films — Agfachrome CT-18, Ansco- 
chrome D/50, Dynachrome 25, Dynachrome 
64, Ektachrome-X, Kodachrome II, and Ko- 
dachrome-X — are daylight transparency 
(reversal-type) materials in the ASA 25 to 
64 exposure-index range. 

These films are amply fast for general use — 
basic exposures for average subjects in bright 
sunlight are f/8 for ASA 25 and f/11 for 
ASA 64 films, with shutter at 1/125 second. 
Reserve the faster films for those dim-light 
situations where sensitivity is really needed 
— you pay for speed in image quality. 

Is grain a problem? — Graininess used to 
be a factor in the selection of a reversal-type 
color film. Improvements in films have made 
its consideration more academic than practi- 
cal for the average photographer. The faster 
films tend to be grainier, but few viewers will 
notice any marked difference in projected 
images, even when blown up to fill a 60-by- 
60-inch screen. 

While there are some excellent indepen- 
dent color-film processors, if you're in doubt 
about where to have your film processed, 
send it to the manufacturer's laboratories. 
Prices of Agfachrome and Dynachrome 
35mm films include processing. Anscochrome 
may be bought with or without processing. 
Kodak offers separate prepaid processing 
mailers. 

The photos near the beginning of this arti- 
cle show how eight different color films "see" 
the same subject under the same conditions. 
Pick out the pictures you like best. Then try 
two or more films. Compare your results by 
slide projection — viewing transparencies by 
direct or reflected light is deceptive. Once 
you've decided on a film, stay with it and 
learn to use it effectively under various con- 
ditions. Your color slides will be better than 
ever. Uu 
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If you’re curious why a GMC pickup 
is priced $49* more than others, 
there’s an easy way to find out. 


Drive one. 


The three letters on the grille lead to the 
reason why this truck is worth more. GMC. They 
stand for “built, sold and serviced by truck people.” 
People who know how to give you a lot more truck. 


The cab has two walls of 
steel and a thick pad of 
insulation. More security. 
More comfort. More 
maintenance-free 

miles. Let's face it. 

More pickup, period. 


The loadbed floor is 
another common-sense 
piece of engineering. It's 
made of wood. Unlike 
metal, it's quiet, strong 
and won't rust. 


Seats are foam-padded. 
Backs are fully 
adjustable. Also available 
is a new custom sports 
interior. Bucket seats. 
Padded dash. Carpeting. 
Padded door trim. 

Like your family car. 


equipment on GMC \ 
pickups. On most o 
pickups, they cost extra. 


The 170-h.p. V-6 
powerplant is still the 
most modern truck 
engine on the road today. 
It's the engine that has 
been known to go up to 
150,000 miles before 
major repairs. If you 
want to specify even 
more power, GMC has 
produced a V-6, a 351 
cu. in. brute with 220 h.p. 


Four headlights. Not two 
like most other pickups. 


The combination of 
independent front coil 
spring suspension and 
progressive leaf rear 
springs gives a 
smooth ride, even with 
maximum loads. 


GOVT, SURPLUS shectine SAVE r 902 
HEAVY DUTY AC GEAR MOTOR 
Rater. M ^ d NM RPM's. Runs on 115 Te 
TRY heavy duy low speed use. 11347 L X 734” W x 8" M. 


single phase. Continuous 
duty. Reversible. 44% keyed output shaft 
Shpg. wt. 24 Ibs. NEW, Special purchase. Specify model VW120. 
A $52 value. Now $24.51 


120 RPM. All metal gear case construction. 


1509-1 GEAR, HEAD MOTOR Speed 
. Reversible. 5 
D.C. on reduced 


Kiss wae well on à VO 

power, Excellent for small drive unit for 
rs, powered displays, cap- 

&/ drive shaft. Shpg. Wt. 
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world since 1945. 


AIRBORNE SALES CO. cent. bsc 


8501 Stellar Dr. » Box 2727 + Culver City, Calif. 90230 


Be Your Own Boss 


New Business Opportunity 


FILING SAWS 


Start a steady repeat CASH business 


Au! 
matic Foley Saw Filer, ei y 
; files combina- 


have all the work I | 
writes Charles H. Smith. 


| FREE BOOK 


| 
Shows How to Start 

Fact filled booklet tells you how to start a sparetime business 
Immediately; how to get new business, how to advertise. Rush 
Bot on now; get "Money Making Facts” and details 
asy Payment Plan. No Salesman will call. 


§ FOLEY MANUFACTURING CO. 
619-6 Foley Bldg., Minneapolis 18, Minn. 
Send FREE BOOK—" Money Making Facts”, 


J 2nd Time Payment Pian. I | 
I name. [| 
I (get ee 00 0 Ri | 


eurn mL oum omm omm m m — — ee es 


192 | POPULAR SCIENCE 


| all his life. 


Keiki the Porpoise . . . New “Errand Boy" 
[Continued from page 85] 
Meanwhile his rival, Tuffy, was getting all 
kinds of publicity for his work in the Sea 

Lab experiment. And Tuffy earned it. 

Later, at the Point Mugu, Calif., missile 
station, a bright space scientist conceived 
the idea that the $4,000 launching booster, 
which fell into the ocean when each ICBM 
was blasted off, could be recovered by some 
underwater detective work by Tuffy. 

The plan was to add a $1.98 buzzer 
mechanism to each rocket, so the booster 
could be located on the bottom of the sea 


| by the porpoise's acute sound perceptions. 


The plan worked perfectly. Tuffy homed 
in on the buzzer as if he had been doing it 
And he continued at this job. 

Training humans. Keiki recovered from 
his bout with skin disease, and was helping 
his masters as the principal instructor of 
human porpoise trainers being introduced to 
their job. He seemed tolerant and under- 
standing of human slowness in the intelli- 
gence department. But Mrs. Pryor, head of 
the training endeavor, said that Keiki some- 
times liked to play practical jokes. 

One of his favorite pranks originated 
when he observed a photographer lining up 
to make a picture outside the glass tank. 
From then on, Keiki would watch and wait 
until the photographer was in a vulnerable 
position, and swoosh! With an expert flip 


| of his tail, he'd drench the lensman. 


The latest of Keiki’s tricks is to play tic- 
tac-toe on an underwater blackboard with 
a trainer. But life isn’t all play for porpoises 
that work for science. There is much re- 
search to be done on the phenomenal sound 
perception of porpoises. Understanding this 
might lead to a submarine radar. At pres- 
ent, our undersea ships are still nearly blind 
when submerged. 

The most ambitious experiments now are 
efforts to communicate with porpoises. 
Neurophysiologist John C. Lilly has con- 
ducted NASA-subsidized experiments that 
attempted to establish communication be- 


| tween porpoises and man. 


So far, scientists have not succeeded in 
understanding the whistles and rusty-hinge 
noises that make up the amazing vocabu- 
lary of porpoise sounds. If the tones can 
be analyzed, and men can learn porpoise 
talk, the animals may be the most effective 
underwater intelligence agents ever known, 
and useful for all kinds of underwater scien- 
tific research. 


FOR DEALER NAME WRITE—DATSUN, P.O. BOX 191, GARDENA, CALIF. 
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Take the Guesswork out of Home Improvements and Repairs with 
picture-clear POPULAR SCIENCE SKILL BOOKS — only 51.50 each 


A lifetime library of do-it-yourself skills for every home craftsman and handyman 
® Hundreds of photos, diagrams e Easy-reading 6" x 914,” luxury paperback editions 


How To Be Your Own 

HOME ELECTRICIAN 

by George Daniels 

A mine of ready information on 
everything from splices and 
switches to full service wiring. Sur- 
face wiring and_rewiring. New fix- 
tures. Tools. Outdoor lighting. 
Trouble SROOUDM: No electrical ex- 
perience needed. 


O Send me— copies at $1.50 each. 


How To Use 

HAND and POWER TOOLS 

by George Daniels 

Fundamentals and fine points on 
every tool technique. How to get top 
results with saws, chisels, rasps, 
drills, routers, including the latest 
convertible power tools. Chapters 
on glues, clamps, abrasives, Over 
300 illustrations. 


Send me. copies at $1.50 each. 


How To Build Your Own FURNITURE 
by R. J. DeCristoforo 


How To Build Your CABIN or 
MODERN VACATION HOME 


New, easy-does-it component sys- 
tem for making perfect pieces of 
every design—even your own! Takes 
you from planning and materials 
BICURN construction steps and 
final finishing. Covers new ready- 
made parts and hardware. 


O Send me— copies at $1.50 each. 


by Harry Walton 

Start-to-finish plans for putting up 
smart low-cost cabins, cottages, 
A-frames, and waterside homes. 
Constructing foundations, porches, 
carports, fireplaces. Adding modern 
conveniences. 170 photos, dia- 
grams. PLUS a handy glossary of 


construction terms. 
O Send me. copies at $1.50 each. 
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ONEY-BACK ARANTEE 


Painting Secrets from a Pro 
[Continued from page 169] 


Plastering. The secret of smooth and quick 
plastering is using a scraper with a flexible 
blade. A rigid blade can’t do the smooth job 
that cuts sanding time. A 314” blade (about 
$1.65) is excellent. 

Pure plaster dries too quickly to keep you 
abreast of your work schedule. Mix the plas- 
ter 4 to 1 with spackle so it stays workable. 

If you have a hole to fill, stuff it first with 
steel wool, and use plaster only to finish it off. 
On some larger holes the filler may crack as 
it dries. Avoid this by wetting it down with 
water immediately after patching, and if it 
starts to go later, wet it again. 

Plenty of paint. The trick of painting with 
almost magical results in terms of ease, qual- 
ity, and speed is to use plenty of paint—no 
matter what you're painting. Let the paint do 
the work. Good brushes and rollers are im- 
portant here. They hold, and bring, more 
paint to the surface. 

For walls and ceilings, 9" rollers are best. 
They use half again as much paint as brushes, 
but are faster and the missed-spot hazard is 
lessened, 

Ceilings. Paint your way to the light source 
—windows, say—working from one side of the 
ceiling to the other and then back again. 
First, use a 3" brush to cut in where the roller 
can't go. (If you have molding, wipe it clear 
of dust so it won't foul the brush.) 

After cutting in, run your dry roller back 
and forth into the pan until it's full. Then roll 
it softly over the grated part of the pan to 
remove excess. 

Paint one small section at a time: only 
what can be easily seen and easily reached 
(say 3’ by 8’). Go into the maximum dry area 
on every stroke and make your first strokes 
cut across the light source. Now crisscross 
in line with the light to flatten and finish the 
paint. 

If you're using enough paint, your roller 
should still be wet after each 8’-by-3’ section. 
Never try to stretch the paint by rolling into 
a new area. That's when missed spots multi- 
ply like rabbits. 

As you get down from the ladder after 
finishing each section, look up—from a fresh 
vantage point-and check for missed spots 
and unflattened strokes. Touch up right away. 

When one strip of ceiling is finished, con- 
tinue to paint, section by section, back the 
other way. Since plenty of paint is used, the 
first section you painted will still be wet when 
you get to it, and lap marks will be avoided. 
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Never stop painting in the middle of a ceiling 
or a wall. 

Walls. As with the ceiling, use a 3" brush 
to cut in before you roll. (On this, and any 
brushwork, dip the brush about 2" into the 
paint, tap it lightly on the inside of the can, 
and go right to the surface. Don't wipe it on 
the rim.) 

If the walls have molding or panels, cut 
them in with the wide part of the brush. If 
you have to cut the wall in at the ceiling, cut 
in with the brush held flat in one bold con- 
tinuous line. Any paint that gets on the ceil- 
ing can be wiped off easily with a rag. 

Walls themselves are also painted in small 
sections with a 9" roller going from top to 
bottom in 3’ or 4’ strips. Use plenty of paint 
but not so much that it runs. You can see big 
drips, but after each section is finished, check 
for the subtle kind that looks like the scales 
of a fish, That means you're using too much 
paint. 

Until you get the feel of how much paint 
to use, you'll probably get some drips. Just 
make sure they're rolled out. 

Baseboards. If the baseboards are going 
to have flat paint, do them as you finish the 
wall section. If baseboards are enamel, paint 
them after the walls are finished. 

To avoid getting paint on the floor, base- 
boards are "dry-brushed." Paint the top of 
the baseboard with a full brush; when the 
brush is practically empty, come back and 
cut in near the floor. 

Enamels. Painters gave a sigh of relief 
when the 7" mohair roller for enamel came 
along, because it makes pumpkin pie out of 
painting kitchens and bathrooms. 

Enamel is much harder to work with than 
flat. With a mohair roller, though, the finish’ 
is a film of very tiny bubbles, somewhat like 
the skin of an orange. If this type of finish is 
not desired, use a 4" brush. There's no need 
to paint in one direction, Put the enamel on 
any old way, then smooth it out in one di- 
rection. 

Cleanup. For just overnight, wrap the 
brushes and rollers (with paint still in them) 
in Saran wrap. To keep paint overnight, pour 
a thin film of the thinner you're using over it, 
and put lids on snugly. 

When you work, a hat and long-sleeve shirt 
are musts. You can't avoid getting some paint 
on hands and face. To get this off, buy a 
waterless cleanser. You put it on—wipe it off 
with toweling. Uu 


Chevy-Van’s low price 


buys a spacious 211-cu.-ft. pu cargo area and 
a tough body that's reinforced CLS all welded and 
specially protected against rust Loi ind also 
big wide doors (ND flat floor and 
the dollar-saving power of a famous Chevy 6 [ 


Curb-side doors available 


What more could you ask for at any price? 


(See your Chevrolet dealer . . . Chevrolet Division * i 
of General Motors, Detroit, Michigan.) $ Y 
Fe 


Want a fishing engine that’s little, light, 
lively and loaded with big motor features ? 
Answer: the new Sea-Horse 6 


The new Sea-Horse 6 demon- 
strates beautifully just how much 
you can put into a 51-pound 
powerpack, Literally, every big- 
motor feature that makes sense is 
standard equipment on this super 
deluxe, super light, new 6. Full 
gear shift and twist-grip throttle. 
Fixed high-speed carburetor jets 
factory-set for peak efficiency. A 
high-capacity fuel pump. Full 
range silencing. Thermostatic cool- 
ing to lengthen engine life. You 


name it, the Sea-Horse 6 has it. Johnson motors, these sip spar- 
3 still more compact Compacts. ingly of regular grade fuels. Each 
There are three Sea-Horse en- thrives on a 50 to 1 gas-oil diet to 


gines smaller than the halve oil costs. For the 
new 6.Thestrong,new From 3 to 100hp. every right engine to fit your 
5. Two new 3's (one ‘66 Johnson features. needs, see your John- 


High-thrust model, . Š son dealer. Check your 
one that's a tiger in , Ee i raf Yellow Pages. Check 
heavy weeds). All are — « 50 to 1 gas-oil mix your will power at the 
economy motors—as door. P.S. Johnson 
simple and light and low-priced also makes a full line of Johnson 
as an engine can be and still be Boats and the Johnson Skee- 
all Sea-Horse. Like all 16 new Horse snowmobiles. 


*For 24 months after purchase, Johnson Motors will replace, without cost to the original purchaser, any part of its manufacture 
which upon inspection proves to have failed in normal use due to faulty material or workmanship. 


first in 
dependability, 


196 | POPULAR SCIENCE 


Johnson Motors, 2179 Pershing Road, Waukegan IIl. Division Outboard Marine Corporation 


The Amazing World of Silicone Rubber 
[Continued from page 161] 


and when the two are mixed together, the 
pot life is limited. The silicone rubbers, on 
the other hand, have all the ingredients for 
setting and curing except contact with the 
air. In an action that is entirely in contrast 
to materials that give off a solvent or plasti- 
cizer into the air, leaving a solid, the silicone 
rubbers take up from the air the ingredient 
required to turn the extrudable paste into a 
firm, rubberlike mass. What ingredient? A 
tiny quantity of moisture vapor. 

It sticks to the job. Silicone rubber, an 
adhesive for virtually any substance or com- 
bination of substances, requires only clean 
surfaces to stick to. Really clean is best. 
Use a high-solvency cleaner such as Clean- 
woode or Liquid Sandpaper, or wash wa- 
terproof materials in a good detergent, rinse 
well, and dry carefully. 

Some porous substances—like masonry— 
give you a better bond with a primer, 
which serves fundamentally to prevent ab- 
sorption of the silicone material. It helps, 


also, to scarify metals if they have a pol- 
ished surface, with aluminum oxide paper 
or a pass over a grinding wheel. 

You can buy silicone rubber in several 


ways, under the General Electric and the 
Dow Corning labels—and you can also buy 
caulking-gun cartridges of formulas in- 
tended basically for caulk and putty uses. 
Among those you see in retail stores, how- 
ever, there is little difference except for 
color, and perhaps initial viscosity. 

The reason for the colors is, simply, that 
white looks best in baths, the black is right 
around automobile windshields and in aquar- 
ium work, the gray looks great against 
aluminum window frames. These three— 
plus the clears—give you a choice so you 
can pick the one that looks best when the 
silicone rubber will show. The reason: 

Nothing is perfect. You can't paint sili- 
cone rubber with any confident degree of 
success. Although it will stick—in its right- 
from-the-tube form—to almost anything, al- 
most nothing will stick to it, once it has 
cured. Considering that the chemist fellows 
who got the thing started were shooting for 
a parting medium, it would seem fair 
enough to give them credit for our share of 
the victory—a product that will stick the 
unstickable, caulk the uncaulkable, seal the 
unsealable, and patch the unpatchable. Es] 
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Now is the 
time for you to discover 
the Swinging World of Yamaha. 
When it comes to power, precision 
and performance, you can't beat the 
Yamaha Big Bear Scrambler. It's powered 
byabigtwin-cylinder, 2-stroke engine; twice 
as efficient...twice as smooth as a 4-stroke. 
And, Yamaha's proven oil injection gives you 
an rpm-controlled mixture of oil and gas... 
automatically. Combine this with a 5-speed 
constant mesh gearbox and safety-engineered 
Daytona-type double shoe full width brakes, and 
you've got a winner descended from a long 
line of winners. (Yamaha is the U.S. and World 
250cc Grand Prix Champion.) With the 
Yamaha Big Bear Scrambler, your fun begins 
on the street or where the road ends...you 
can ride it just about anywhere. Try it. 
You'll see why Yamaha is the top-selling 
2-stroke in the U.S. 
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FOUR-WAY 
BEST LOW COST 
ARC WELDER 
YOU CAN BUY 


WELD, BRAZE, SOLDER, CUT. Tops in performance and value. 
Ideal gift, educational, profitable, enjoyable. Nu experience needed. 
Use 3$" ‘welding rods and X" carbons to make or repair autc 
bodie trailers, boats, toys, furniture, farm equipment; 
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How To Clean All Drains 


Vaiuable advice on removing Hoots, Grease, Detergent, Rag 

TOILETS, SINKS, URINALS, BATHTUBS, SHOWERS, HOUSE- 
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THRIFTIEST Light Plants 


The Champion—1200 watts 
115 volts AC for only $144.50 


Unbelievable but true-Brand new 
production methods now make pos- 
sible world's fine: 
vice free alterna 
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mount 
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item 21265 wt. 0515s. $144.50 
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Fastback, Holdback, or Cute Styling? 
[Continued from page 98] 

Where did they go wrong? Some auto 
makers do not put their cars through any 
kind of aerodvnamic testing. How wrong 
they can guess on airflow was demonstrated 
by Dr. J. J. Cornish, now associate director 
of research with Lockheed-Georgia, when 
he wind-tunnel-tested a British sports car, 
the MG-A, at Mississippi State University 
some years ago. 

The car had two vents on the hood to 
evacuate hot air from the engine compart- 
ment. Actually, Dr. Cornish found, they be- 
came air intakes, and the engine air went 
forward under the hood and out through 
the radiator. 

Now consider the final exhaust outlet on 
station wagons. On some of these, the tail- 
pipe leads burned gases into the wake that 
chases the wagon—and when the wagon 
stops, the gases enter the open tailgate 
window (which, at steady speed, works 
as an outlet). 

Looking ahead. Today, Detroit is very 
wind-noise-conscious. Vent panes are dis- 
appearing. Side windows will become flush 
instead of recessed. You'll see more retract- 
able headlights, sleek fairings on outside 
mirrors and radio antennas, and fewer dis- 
turbing ornaments and moldings. Your fu- 
ture car will have "acoustic padding." 

Air intakes will be smaller. In develop- 
ing the Toronado, Olds engineers found 
that increasing grille size beyond a certain 
point led to reduced air admission. It's 
possible to place small air intakes so they 
provide an escape route for the air that 
rams into the nose of the car while causing 
minimal disturbance to the air that's routed 
over the roof (see the Citroén pictures). 


Air evacuation under the hood can be 
combined with exhaust extractors. This 
will improve efficiency and reduce air 


noise (and drag) by providing a mufller 
effect. 

Tail fins are not coming back. Stability 
in crosswinds will be built into your future 
car by a combination of weight distribution, 
suspension design, and aerodynamics. Some 
possibilities here: venting across the front 
of the car (stability tubes), sideways air- 
flow spoilers, and increased use of front- 
wheel drive, which allows the center of 
gravity to be moved forward. 

But the shape of vour car won't change 
much. Not until those 120-m.p.h. super- 
highways are built. 


The Fabulous Machines That Recovered Our Lost H-Bomb 
[Continued from page 90] 


Crisis. There was to be a third cable, for a 
safety margin of strength. Events ruled other- 
wise. CURV itself was caught by the chute. 
And Alvin, looking on, reported a crisis—the 
bomb was shifting and in imminent danger 
of plunging into a 4,200-foot abyss, where it 
might be lost forever. What to do? The 
agonizing decision was up to the task force’s 
commander, Adm. William S. Guest. “We 
have to take the weapon," he snapped. Pet- 
rel’s winches started turning. 

Up came the chute and the bomb. Along 
the way, CURV became disentangled. The 
two cables held. When the bomb was within 
100 feet of the surface, hoisting paused while 
frogmen went down to it and attached an- 
other cable by placing a band around the 
bomb itself. Its weight of several tons on the 
hoisting cables would increase substantially 


Flexural Strength Tests Prove 
Aeg! Fiber-Glass Handles are 

5 STRONGER than Solid Steel Handles i 
7 "- ; STRONGER than Tubular Steel Handles 


as it came out of the water. Then the lift 
slowly resumed. 

Just 1% hours after hoisting began, the 
H-bomb was safely on the Petrel’s deck. 
Though battered, it was intact. 

To prove to the world that it was recov- 
ered, it was publicly displayed next day. 
Then the fearsome weapon came home by 
sea—crated and packed in sand like a price- 
less historic relic, which in fact it was. 

For its triumphant recovery had done even 
more than allay Spanish fears of its menace, 
and preserve intact the top secrets of U.S. 
weaponry. It had dramatized the newly 
achieved ability of the U.S. Navy, with fan- 
tastic manned and unmanned craft that are 
forerunners of more to come, to sail and ex- 
plore and, if need be, to rule, the inner space 
of the seas half a mile and more down. W 
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Photo Spacecraft to Circle Moon 
[Continued from page 93 


frame made with the telephoto lens will be 
able to register a 20-square-mile area so 
sharply that it will be possible to distinguish 
an object as small as a card table. The 
wide-angle lens will photograph about 350 
square miles with high enough resolution 
to reveal a feature of the lunar surface no 
larger than a boxing ring. 

Successive wide-angle frames will over- 
lap. A pair of the frames, like adjacent 
aerial photos of the earth, can be placed 
in a stereo viewer and seen in three dimen- 
sions—extremely helpful in relief, or con- 
tour, mapping. The ability to do this is an- 
other of the advantages of photographs 
from lunar orbit. 

The film in a Lunar Orbiter's camera will 
be a long, 70-millimeter-wide strip. After 
exposure it will pass through a processor 
in which it will be developed and dried, 
yielding a high-quality film negative. 

To transmit the pictures to earth, the 
TV-like technique will be basically the 
same as the one successfully used in our 
Ranger spacecraft. A moving light beam 
will scan the negative and fall upon a pho- 
tomultiplier, which converts variations in 
lightness and darkness into corresponding 
fluctuations of electric current. This "elec- 
trical equivalent" is radioed to earth, where 
the process is reversed and a photographic 
image is reconstructed. The Lunar Orbiter 
photos are expected to excel the Ranger 
views by far in quality of resolution, with 
the help of the much more powerful opti- 
cal system to be used. 

Lunar Orbiter's flight plan. A typical 
flight will follow this program: An Atlas/ 
Agena launch vehicle hurls the Lunar Or- 
biter from its pad at Cape Kennedy, Fla. 
The Agena, during its first burn after sepa- 
rating from the Atlas booster, puts the 
spacecraft into a parking orbit about 100 
miles above the earth. 

Then, at an instant determined by the 
moon's own orbital motion around the 
earth, the Agena restarts for its second 
burn. It pushes the spacecraft out of the 
parking orbit and into a  moon-bound 
course. On reaching a speed of about seven 
miles per second, the Agena shuts down, 
and the spacecraft separates from it—for a 
three-day unpowered coast to the moon. 

During the journey, as well as afterward, 
nitrogen-gas jets control the attitude of the 
spacecraft so as to keep the directional an- 
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tenna aimed toward the earth, and the solar 
panels toward the sun. For this purpose, 
the jets are activated by a pair of sensors. 
A "sun sensor" keeps itself, and the length- 
wise axis of the spacecraft, trained on the 
sun—the brightest object in the sky. Mean- 
while a "Canopus star tracker," looking 
sideward, locks itself upon the brilliant star 
Canopus-thus checking rolling, and com- 
pleting the steadving of the craft in space. 

When either the sun or Canopus is not 
visible, a gyroscopic “inertial reference 
unit" takes over attitude control of the 
spacecraft. During short passages through 
the shadow of the earth or moon, when the 
solar panels are inoperative, nickel-cadmi- 
um batteries provide electricity. 

After a last correction of the spacecraft's 
course as it nears the moon, it brakes itself 
with its own rocket. This enables the tug 
of the moon's gravity to whirl it into a lunar 
orbit—initially, at a high altitude. (For 
awhile its course will be closely watched 
for "wobbling," due to any irregularities or 
departures from symmetry in the moon’s 
gravitational pull, to make sure it can safely 
be brought as near the surface as in- 
tended.) Then, by firing its rocket once 
more, the spacecraft changes its orbit to a 
low one that provides the best photographs. 

Other data, too. After exposing all their 
film, the Lunar Orbiters are to transmit in- 
formation for several months on the abun- 
dance of micrometeoroids and the level of 
radiation encountered in orbit around the 
moon. Gradual changes in the unpowered 
orbits will give scientists greatly improved 
data, also, on the moon's gravitational field 
and the lunar tidal effects produced by the 
earth's gravitv. All this information is of 
vital interest to our forthcoming manned 
Apollo-Saturn flights to the moon. 

Systems management of the Lunar Or- 
biter program is handled by NASA’s Lang- 
ley Research Center. The program’s overall 
direction, on the Washington level, rests 
with NASA’s Office of Space Science and 
Applications. Prime contractor is the Boe- 
ing Company, with Eastman Kodak and 
RCA the respective subcontractors for pho- 
tographic and electronic subsystems. Eval- 
uation of results is being coordinated by 
NASA-Langley. Jet Propulsion Lab, NASA- 
Houston, U.S. Geological Survey, Air Force 
Aeronautical Chart and Information Cen- 
ter, and the Army Map Service. [^ E] 
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FREE BOOKLET TELLS 
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“101 Tips For The Maintenance And Preservation Of | 
Wood" tells how to prolong the life of wood with 
Woodlife®. Penetrating water-repellent preservative 
stops swelling, warping, paint peeling. Prevents rot, 
fungus; keeps out termites. Write: Dept. PS 6-66 


U.S.Plywood Corporation 


2305 Superior Avenue, Kalamazoo, Michigan. 


New de-greaser quickly removes ugly sur- 
face grease from concrete driveways, car- 
ports, garage floors * Just apply, brush in 
with broom, flush clean with water * Also 
removes cooking oil stains from patios and 
hardened grease and oil from car engines, 
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HEAVY DUTY BALL-BEARING PUMP Klean-Strip's 
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MINIATURE DIGITAL COMPUTER 


Complete mechanical equivalent of an elec- 
tronic broin—can odd, subtract, multiply. 
Also shifts, complements, carries, memorizes, 
etc. Solves problems from missile countdown 
to bank accounts. Or can be used for fun, 
like fortune telling. Ingeniously designed so 
you can watch its fascinating operation. 12” 
x3Y/2"x4", comes in kit form & can be as- 
sembled in less than an hour. Has assembly 
chart and 28-pg. manual. $4.98. Alexander, 
Dept. PS666, Tuckahoe, N.Y. 


NEW CONFIDENTIAL TAPE RECORDER 


Now for the first time at this low price, a 
fully transistorized confidential pocket tape 
recorder. Weighs only 19 oz., records up to 
an hour on one tape. The mike is a tie 
clasp—extremely sensitive. Yau also get 
a telephone pick-up, carrying case, l-hr. 
recording tape. Has built-in speaker, 
push-button controls. Operates on 3 inex- 
pensive batteries (included). 154" x 22” x 
A quality instrument for just $29.95. 
Empire, Dept. PS666, Tuckahoe, N 


GENTLEMEN’S POCKET KNIFE 


Sharp enough to shave with! This fine knife 
has 2 blades made of the new Razor Blade 
Stainless Steel. It's guaranteed to be the 
sharpest knife you have used—or your 
money back. Each high-carbon stainless 
blade is individually micrometer-checked, 
hand-honed and hand-edged to razor keen- 
ness. Knife is 3" long; has one 2” blade, 
one 11⁄2” blade. Only $1.89 + 25¢ p.p. & 
hdlg. Alexander Sales, Dept. PS666, 125 
Marbledale Rd., Tuckahoe, N.Y. 


SIPHON LIQUIDS FAST! 


Here’s light, compact plastic hand-pump 
that starts with just a squeeze—works at the 
rate of a gallon in 90 seconds! Use it to 
transfer gas, refuel power mowers, out- 
boards—drain pools, unclog sinks, etc. Com- 
plete with 6 ft. of hose; non-corrosive. 
Stores away in small space. This useful item 
is only $1.29 plus 25¢ parcel post & han- 
dling. Order from Alexander Sales Corp., 
Dept. PS666, 125 Marbledale Rd., Tuck- 
ahoe, N.Y. 


PERMANENT MATCH 


Tiny marvel is guaranteed to light up to 
10,000 Times. Gives years of steady service. 
Just pull it out of its slim case, strike on the 
side . . . it’s litl Replace into case to ex- 
tinguish, Only 134” high, featherweight, 
metal construction. Has its own small ring 
for easy attachment to any key chain. You 
always have a light in any weather. Only 
69¢, 2 for $1.25. Depot Sales, Dept. PS- 
666, Tuckahoe, N.Y. 


J 


FRONTIER DOUBLE DERRINGER 


This American-made blank gun looks & 
feels like origina! Remington Derringer. 
Uses powerful .22 cal. short or European 
crimped blanks or tear gas cartridges obtain- 
able anywhere. Fires 2 quick shots from 
double barrels. For dog training, sporting 
events, personal defense. Lays flat in the 
pocket. No permit req. but purchaser must 
be over 21. Not sold in Calif. or NY City. 
$4.95. Empire, Dept. PS666, Tuckahoe, N.Y. 


Pa 


PORTABLE COMFY BUCKET SEAT 


Enjoy air-cushion comfort on long auto 
trips with cushiony, ventilated Comfy Bucket 
Seat! Doubles as bleacher buddy for sports 
events, fisherman's friend on boat or dock, 
childraiser for low chairs. Made of rugged 
metallic finish vinyl. Inflates like blow-up 
toy, wipes clean instantly. Folds flat for car- 
rying in glove compartment. 17" x 17", 17" 
high. $2.98 + 25¢ p.p. Empire Mdsg. 
Corp. Dept. PS666, 125 Marbledale Road, 
Tuckahoe, N.Y. 
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SAVE COSTLY PLUMBING BILLS 


Clean Clogged Drains in Minutes with ''Lec- 
tric Snake.’’ Just insert tough, smooth-work- 
ing "Lectric Snake'' into any size electric 
drill & presto—it's ready to clear away 
clogged sinks, basins, bowls—even sewers. 
Uses same principle as expensive rotary 
cleaning service. Works wonders as hard- 
ened auger tip cuts thru or extracts rubber, 
wood, impacted grease, sewage, etc. 6 ft. 
length $3.95 -+ 34€ pp. & hd. 12 ft. $5.95 
+ 55¢ pp. Depot, PS666, Tuckahoe, N.Y. 


CARBIDE CANNON 


A safe and harmless noisemaker for cele- 
brations, sports events, July 4th. No recoil, 
fast firing—costs app. 1/10 of a cent per 
shot. Uses safe, storable Carbide! Quality 
made (U.S.A.) of durable cast iron, finished 
in Official Olive Drab. 3 Loud Models 9” 
model (illus) $4.95. 17" model $9.95. Huge 
25" model $13.95; add 60« per unit P.P. & 
hdlg. Ammunition: 500 shots only 50¢— 
1500 shots for $1.25 ppd. Empire, Dept. 
PS666, Tuckahoe, N.Y. 
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3" ASTRONOMICAL TELESCOPE 


See stars, moon, phases of Venus, planets 
close up. 60 to 180 power—famous Mt. 
Palomar reflecting type. Aluminized & over- 
coated 3" diameter f/10 primary mirror, 
ventilated cell. Equipped with 60X eyepiece 
and mounted 3X finder scope, hardwood 
tripod, FREE: 
“HANDBOOK OF HEAVENS''; 
USE YOUR TELESCOPE' book. $29.95 Ppd. 
Order Stock No. 85,050-NT, Edmund Scien- 
tific Co., Barrington, N.J. 08007. 
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n how you can place on ad in this profitable section, write or call 
pular Science, 355 Lexington Ave., N. Y. 10017. Phone: 212-687-3000. 


“FISH” WITH A MAGNET 


Go treasure hunting on the bottom! Fas- 
cinating fun & sometimes profitable! Tie a 
line to our 5-Ib. Magnet—drop it overboard 
in bay, river, lake or ocean. Troll it along 
bottom—your ‘‘treasure’’ haul can be out- 
board motors, anchors, other metal valu- 
ables. 5-Ib. Magnet is war surplus—Alnico 
V Type—Gov't cost $50. Lifts over 150 Ibs. 
on land—much greater weights under wa- 
ter. $12.50 Ppd. Order Stock #70,571-NT. 
Edmund Scientific, Barrington, N.J. 08007. 


BEAT “DR. NIM” IN ANCIENT GAME 


Thrilling for youngsters, challenging for 
adults. Fun for playroom & parties. Also 
teaches computer fundamentals. To play, 


release 1-3 marbles down slanting board. 
Set path of travel for each through series of 
flip-flop channels. Now Dr. Nim automati- 
cally plays 1-3 marbles. If he has to take 
last marble you win! Durable red & white 
plastic 1134"x2'/2"x1 Va". 24-p. Instr. Book. 
$2.00 Ppd. Order Stock #70-816-NT. Ed- 
mund Scientific, Barrington, N.J. 08007. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Charge 
ground & bring up night crawlers for bait 
or study. 2 Alnico Magnets alone now 
worth more than original gov't. cost of 
$15. Wt. 2 Ibs. $6.95 Ppd. Order Stock 
No. 50,225-NT. Mtd. with light, to demon- 
strate electricity, $11.95 Ppd. Order Stock 
No. 50,365-NT. Edmund Scientific Co., 
Barrington, N.J. 08007. 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 differ- 
ent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and metric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Order yours now. $3.00 Ppd. Order Stock 
No. 70,205-NT. Edmund Scientific Com- 
pany, Barrington, New Jersey 08007. 


8-DAY SHIP'S BELL CLOCK 


Fine pr ion marine timepiece. Handsome 
metal case in brass or chrome. Highly cor- 
rosion resistant. Familiar 1 to 12 dial. Also 
marked with 24-hour system of timel ing 
from First Watch (evening) through Second 
Dog Watch, Chimes nautical /-hr. intervals 
from 1 to 8 bells—can be turned off. Ther- 
mometer at bottom of dial. $60 Ppd. Brass 
—order Stock No. 70,781-NT; Chrome—No. 
70,782-NT. Edmund Scientific Co., Barring- 
ton, N.J. 


GIANT SURPLUS BALLOONS 


"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Made of heavy black rubber. Inflate with 
vacuum cleaner or auto air hose; or locally 
available helium for high rise. 8' diam. 
$2.00 Ppd. Order Stock No. 60,568-NT, 
Edmund Scientific Co., Barrington, N.J. 
08007. 


WFF‘N PROOF—GAMES OF LOGIC 


Practice abstract thinking and math logic. 
Developed by Yale prof. If you think learn- 
ing should be fun, try WFF‘N PROOF brain- 
to-brain combat! 21 games of progre: 
difficulty. Starts with simple games mas- 
tered by 6-year-olds, ends with subtle logic 
to challenge professional logicians. 812" x 
534" cose contains logic cubes, playing 
mats, timer & 224-p. book. $6 Ppd. Order 
Stock ##60,525-NT. Edmund Scientific Co., 
Barrington, N. J. 08007. 


GIANT FREE CATALOG 


Completely new 1966 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. Many new items. 
100's of charts, illustrations. Many hard- 
to-get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops, factories. Shop by mail. No 
salesman will call. Write for Catalog ''NT'* 
to Edmund Scientific Co., Barrington, N. J. 
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AMAZING $1 FLY TRAP 


Lures & kills flies & mosquitoes—kills them 
dead—fast! Amazing built-in chemical dis- 
covery (odorless, harmless to pets, humans) 
silently draws disease bearing insects, drops 
them into disposable bag. Used by farms, 
ranches, hospitals, etc. Ideal for summer 
doors & out. 121/2"x6". Hangs 
Decorator color blends in garden 
background. $1.00/25¢ pp & hdlg. (3 for 
$3 ppd) (6 for $5 ppd). Standard American, 
Dept. 6PSFT, 1 Park Ave., N.Y.C. 10016. 


NEW TV & RADIO TUBES—$1 EACH! 


More than 800 types of tubes—all brand- 
new and warranteed for 24 months—are 
available at a new flat discount price of 
only $1 each, regardless of list pri: i 
cludes new color tubes, latest circuits, vir. 
tually all types used today. All orders 
shipped the same day received. Send $1 for 
each tube plus 50¢ handling on entire or- 
der. Write Department PSM-66, Universal 
Tube Company, Ozone Park Station, New 
York 11417. 


xli. 
mme. 


AUTHENTIC MODEL SHIPS CATALOGUE 


Just out—exciting pictorial register of great 
sailing ships of the historic past. Kits, com- 
pleted models, antiques. Masterful authentic 
reproductions created in limited editions by 
the finest European craftsmen. The cata- 
logue itself is a memorable collectors item 
that you'll look at again & again. For a 
copy of the catalogue send one dollar today 
to: Nautical Engineers Co., Dept. P, 1180 
Avenue of the Americas, New York, N.Y. 
10036. 
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HEAVY DUTY ARC WELDER 


Works on 110 volts. Generates up te 10,000 
degrees of heat. Ready to use, comes with 
1/16 & a” welding & brazing rods & 
welding helmet. Money back in 10 days if 
not satisfied. Five-year repair or replace- 
ment guarantee, Send $2, pay $12.95 plus 
COD and postage when del or send 
$14.95 and we pay postag 
now in use. Made in USA. Dir 
factory. American Welders, Inc., Dept, B, 
Osage Beach, Mo, 65065. 


CIRCUS CYCLE 


Now! Direct to you from manufacturer! Real 
professional cycle, quality construction. 
Commercial chrome plated. Choice of 20” or 
24" wheel. Fully guaranteed. Circus cycle 
kit shown here available same quality. Com- 
plete riding instructions included. The kids 
ore ready . . . if you are. This sport is 
rapidly gaining popularity in the U.S. Kit: 
$15.95 Complete: $29.95 ppd. Mail order 
to: Hannigan Cycle Mfg. Co., 3142 Castro 
Valley Blvd., Castro Valley, California. 


| Type XB 
: * $12.95 


T) P 
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PUMPS. DRAIN-CIRCULATE-IRRIGATE 


These low-priced pumps have 1,001 uses. 
Won't rust or clog. Never need oiling. Stoin- 
less shafts. Type ''P'', Use 1/6 HP motor or 
larger. 3 HP for up to 2,400 GPH; 1,800 
GPH from 25’ well. 1" inlet; 34" outlet. 
Free coupling. $8.95. Type ''XB''. Heavy- 
duty bearing pump. Up to 5,200 GPH. 
TA" inlet; 1" outlet. $12.95. PPD if cash 
with order. Money back guarantee. Labawco 
Pumps, Belle Mead 71, N.J. 


PLAS-STICK PLASTIC LETTERS 


Pressure-sensitive vinyl plastic letters and 
numbers and symbols. Apply easily, adhere 
to anything. Weatherproof, washable, 
permanent. Indoors or outdoors. Thousands 
of uses. Five colors (red, white, blue, black, 
gold), four sizes. Over 1,000 characters for 
$1 in 5/16" high size; 500 for $1 in YA"; 
200 for $1 in 1”; 100 for $1 in 2". Add 
20¢ per order handling. Specify size, color. 
Money-back guarantee. Wesley Woods, 
Dept. PS-66, P.O. Box 661, Westwood, N.. 


ONLY $4.95 FROM SWITZERLAND! 


Man's jeweled wristwatch airmailed from 
Swiss factory for only $4.95 each! Anti- 
diamond-cut case; electronically 
timed; dial; unbreakable mainspring; 
luxury band. U.S. value $14.95 each. Mini- 
mum order 3 watches. For each order of 3 
watches mail $14.85 + $1 for airmail ship- 
ment in dollar bills, M.O. or bank check 
(no personal checks). To airmail order put 
15¢ postage on envelope. Ollech & Wais, 
Dept. K-19, 8039 Zurich, Switzerland. 


SPEEDY ACREAGE CALCULATOR 


This simple acre calculation book eliminates 
guesswork. It's inexpensive, precise and 
handy, and will never become obsolete. It’s 
unconditionally guaranteed. You must be 
100% satisfied or your money back. Pocket 
size is $3.00; Office size, $6.50. Special 
Offer—one of each size for $7.50; 2 sets for 
$14.50 postpaid. Write Nelson Enterprises, 
725 North Sixth Street, Dept. PSI, Grand 
Forks, N. Dak, 58201. 


MAIL 
ORDER 


UGLY BLACKHEADS OUT IN SECONDS 


Keep your complexion free of blackheads— 
look attractive instantly. This scientifically 
designed vacuum pump gently ‘‘lifts’’ out 
ugly blackheads safely without pinching or 
squeezing. Try Vacutex for 10 days—if not 
completely delighted return it for refund. 
Made in U.S.A.—beware of imitations. Send 
$1.25. We pay postage. Ballco Products Co., 
Dept. 46, 191 Main St., Westport, Conn. 
06881. 


Scarce Dates — 1917D, 1917S, 1918D, 
1918S, 1919D, 1919S, 1920D, 1920S, 
1925D, 1925S, 1926D, 1927D, 1928D, 
1929D, 1929S, 1930D, 1930S, 1934D, 
1935D, 1935S, 1936D, 1936S, 1937D, 
1937S, 1939S, 1942S, 1943P, 1943D, 
1943S, 1947P, 1948S, 1949S, 1954P, 


1954S, 1960D Small date. For sale at 15« 


ea. Add 104 p.p. & hdlg. on orders under 
$2. Tipsico Coin Co., Dept. PS, 6837 Kiami 
Street, Tucson, Ariz. 85715. 
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EXECUTIVE DESK NAMEPLATES 

Have your name or any message smartly 
engraved in white letters on black or wal- 
nut background. Durable plastic removable 
insert is mounted in dignified, high-silver 
lustre aluminum stand. A great gift idea! 
Only $1.00 postpaid for one line, $1.25 
postpaid for 2 lines—up to 25 letters per 
line! Satisfaction guaranteed. Available by 
mail only from Ralph A. Tigniere & Son, 
Post Office Box 5002-H, Charlotte, North 
Carolina. 


SHOPPERS’ MART 


For information on how you can place an ad in this profitable section, write or call 
Harry Fleischman, Popular Science, 355 Lexington Ave., N. Y. 100! 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4" of muscles 
to your chest—3” to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-66D, 
531 32nd St., Union City, N 


PATENTED RUPTURE-EASER® 

No fitting required. A strong, formfitting 
washable support for reducible inguinal 
hernia. Back lacing adjustable. Snaps up 
front. Adjustable leg strap. Soft, flat groin 
pad. No steel or leather bands. For men, 
women, children. Send measurement around 
the | st part of abdomen and state right, 
left ‘or double. Single models, $4.95; 
double models, $6.95 plus 25¢ postage. 
Piper Brace, Dept. PS-66, 811 Wyandott», 
Kansas City, Mo. 64105. 


PELLET FIRING ''45'* AUTOMATIC 
Automatic full size model of high-powered 
''45'' cal. automatic contains over 15 mov- 


ing parts. Loads 8 rds. in magazine clip 
which snaps into the hard butt like ordinary 
''45''. Fires 8 bullet-like pellets as fast as 
you can pull the trigger. This accurate model 
of a ''45'' comes to you with working parts 
that assemble in a jiffy. Full instructions in- 
cluded with supply of bullets and target. 
$1.98 + 27¢ shpg. Honor House, Dept. 
97AU18, Lynbrook, N.Y. 


17. Phone: 212-687-3000. 


60,000 CANDLE POWER BEAM LIGHT. 


100% waterproof. Made for skin divers to 
withstand underwater pressures. llluminates 
objects up to 4 mile away. On land its 
beam can be seen for 12 miles. Cuts thru 
fog. Stands sturdy on end of special foot. 
Floats, Dentproof & unbreakable. Can't rust 
or corrode. Extra Bonus—4-way switch can 
be positioned for “on & "off flash. 
Signal in case of distress. $2.98, 25€ pp & 
hdlg. 2 for $5.50. World Co., Dept. 6PSBL, 
54 Church Lane, Westport, Conn. 


NEW 1966 BB AIR RIFLE & SHOTGUN 
loads 60 BB's at one time. So powerful it 
will drive steel BB's through both sides of a 
3 gal. pail. Rugged steel construction. De- 
luxe walnut wood stock, lifetime finish. Die 
cost loading mechanism. Double safety. 
Easy lever action. Precision accuracy for 
forget practice, hunting small game. In- 
cludes target, book on guns. (Parents signa- 
ture if under 16.) $8.95. $1 & Hdlg. 


Standard American, | Park Avenue, Dept. 
6PSBB, New York, N.Y. 10016. 


U.5.M.C. STETHOSCOPE 

Have you ever tried to buy one of these? 
They're hard to find and usually expensive. 
This brand-new surplus United States Medi- 
cal Corps stethoscope is ideal for doctors, 
engineers and mechanics (to check trouble 
spots in motors, etc.), educational for kids 
ond adults. It's also handy in the country 
& a real bargain for Ys gov'ts cost! $2.95 
ppd. Send check or money order to Klines, 
Dept. PS-6, 333 East 50th Street, New York, 
N.Y. 10022. 
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ELECTRIC BUG KILLER 


Enjoy bug free living the year ‘round. Just 


mosqui- 
foes, moths, wasps, fleas, flying vermin, 
etc. Insect does not contact unit. No sprays, 
no odor, no messy bug bags. 1 unit fully 
effective for average home. Plugs into stan- 
dard 110-120 volt outlet. Brass finish. 10- 


yr. guarantee! 40 replacement Bug Killer 
Pellets only $1.49 per pkg. World Co., 
Dept. 6PS, 1 Park Ave., N.Y. 10016. 


sold on’ eimoney back gouran® 


250-FT. CIRCLE ROTARY SPRINKLER 


Windproof inspired design—like o fire 
pump—sprays flat trajectory virtually unaf- 
fected by even stiff winds. Water hugs 
ground, soaks under windows without a 
drop going thru windows. There's no back 
spray. Pick it up, move it, adjust it. When 
you lift it, it stops rotating. No need to 
shut off water just to move it. Dial your dis- 
tance. Get full distance or just ten feet. 
$12.96 ppd. Marshall Fire Pump Co., 349 
Mfgrs. Exchange, Kansas City, Mo. 64105. 


SHOPPERS’ MART 


nce readers. 


. Order directly from advert 


TOOL SKILLS BY-THE-NUMBER 


“How To Use Hand and Power Tools," by 
George Daniels. Complete tool-by-tool cov- 
erage—everything from try-square tech- 
niques to versatile new power tools, clearly 
explained & illustrated. How to choose & 
get top results with basic saws, chisels, 
rasps, drills, routers. Special chapters on 
glues, clamps, abrasives. Plus shop safety, 
& project debugging. 6” x 94". Many 
photos. Only $1.50. Popular Science Skill 
Books, 355 Lexington Ave., New York 10017. 


3-PIECE SET MINIATURE PLIERS 


Complete your workshop with this handy set 
of 3 miniature pliers, each about 4 inches 
long. Standard, parrot nose, needle nose. 
Ideal for hobbyist, small appliance repairs, 
auto, Makes working in hard-to-get-at places 
easy. Plated, highest quality steel. Order 
two sets & keep one in car. Ask for tool set 
No. 11K3. Only $2.45 ppd. Ki-D Mfg. Co., 
Dept. PS, Lancaster, Pa. Catalog of 250 
other specialty automotive tools will be sent 
free on request. 


CAPACITIVE DISCHARGE IGNITION 


Mark Ten installs on any car or boat in 10 
min. to deliver amazing performance. 3 to 
10 times spark plug life, instant starts in 
all weather, up to 20% fuel savings, longer 
engine life reported by thousands of users. 
Engine efficiency dramatically improved. 
Uses capacitive discharge ignition principle. 
Hooks into coil. Specify 6 or 12 V, positive 
or neg. ground, $44.95 assembled, $29.95 
in easy kit form. Free brochure. Delta, Box 
1147SM, Grand Junction, Colo. 
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NEW EASY WAY TO MAKE FURNITURE 


“How to Build Your Own Furniture," by 
R. J. DeCristoforo. Exciting new component 
method for making furniture. Build cabinets, 
shelves, room dividers, tables, desks, etc.. 
out of simple combinations of slabs, rails, 
& legs! How to work with all woods, ply- 
woods, composition boards. Also covers 
ready-made elements, brackets, fasteners, & 
the latest hardware. 6" x 914" Paperback. 
Many illus. $1.50. Popular Science Skill 
Books, 355 Lexington Ave., N.Y.C. 10017. 


ZIP GUN FIRES 70 PELLETS 


Amazing new 1966 model automatic . . . 
Holds and fires 70 pellets automatically 
from oversize chamber ot incredible firing 
speed. Peak accuracy firing power to dis- 
tance of 40' or more. Smooth jam-proof 
action. No recoil. Non-lethal. Safe. No 
permit needed but not sold to minors under 
16. Use for target practice. Stop animal 
pests fast. Walnut-Color stock. $2.98, 27¢ 
shipg. Incl. free ammo. Bargain Gun, Dept. 
6PSZG, 1 Park Ave., N.Y. 10016. 


ASTRONOMICAL CLOCY SWITCH 


Computer makes automatic daily correction 
for seasonal change in length of days. Ideal 
for signs, store, home. Turns lights or any 
appliance on at sunset, off at predetermined 
time automatically. Lights discourage prowl- 
ers. Mfd. by G. fi 


Aluminum housing and door. 115V. 60cy. 
1800W. Send $4.95/75¢ pp-hdlg. Surplus 
—guaranteed. E&B Surplus, Dept. PS4, 1801 
Hylan Blvd., Staten Island, N.Y. 10305. 


VALUABLE ELECTRICAL l'NOW-HOW 


''How to Be Your Own Home Electrician,” 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing, Paper- 
back. Many photos & drawings. Only $1.50. 
Popular Science Skill Books, 355 Lexington 
Ave., N.Y.C. 7. 


MAIL 
ORDER 


SHOPPERS’ MART 


For information on how you can place an ad in this profitable section, write or call 


Harry Fleischman, Popular Science, 355 Lexington Ave., 


“FLY” THRU THE AIR ON A MONO-RAIL 


Everybody loves to ride the Mono-Rail—the 
most thrilling ride on wheels! Helps keep 
young bodies fit in your own backyard. 
Simply secure heavy gauge steel Mono-Rail 
line between trees or posts. Safety con- 
structed ball bearing pulleys speed rider 
through space, hanging on handlebar grips. 
Complete with 50 ft. line, couplings, hard- 
ware. Only $8.98/$1 pp and hdlg. Satis- 
faction guaranteed. World Co., Dept. 


6PSMR, 54 Church Lane, Westport, Conn. 


> 
PLAY GUITAR IN 7 DAYS 


In this special introductory offer, famous 
Guitarist Ed Sale teaches you how to play 
a beautiful song the first day and any song 
by ear or note in 7 days. In addition to his 
66 page Instruction Book, you get 110 pop- 
ular and western songs (words and music), 
Chord Finder of all chords used in popular 
music and special Guitarist’s Book of Knowl- 
edge (total value $7.00) for $2.98 postpaid. 
10-day money-back guarantee. Ed Sale 
Studio, 154-G, Avon-by-the-Sea, N.J. 


USIBLE SWIMMING AID 
NON-SWIMMERS CAN SWIM 


Now anyone can learn to swim quickly & 
easily without fear! Start to swim instantly 
with new 1966 model Swim-Mate that hugs 
your waist, gives you sure confidence. In- 
visible out of water, worn under women's 
1 or 2 piece suits, men's trunks. Now you 
can join the water fun even if you can't 
swim a stroke. Made to last for years. Send 
only $5.95 check or money order. State 
waist size. World Co., Dept. 6PSSM, 54 
Church Lane, Westport, Conn. 


T0-FT. HOT AIR BALLOON 


Rises to amozing heights on just hot air. 
Safe as no flames are carried aloft. Use it 
over & over. Ideal for celebrations, science 
clubs, advertising. Will carry parachutes, 
instruments and small animals for space 
tests aloft. Multicolored, precut gores. Com- 
plete kit & instructions for inflating, launch- 
ing. Only $2.98 postpaid or 2 for $5.50. 
Send cash, check or money order to—Stan- 
dard American, Dept. 6-PSAB, 1 Park Ave- 
nue, New York, N.Y. 10016. 


BEFORE AFTER 


A TV PICTURE AS BRIGHT AS NEW! 


If your TV picture is dark & dull, you may 
not need a new costly picture tube. Just use 
a Tube Brightener to restore its brilliance 
and add months or years to the life of your 
picture tube. It’s easy, and it's only $3.95 
ppd guaranteed. Give picture tube number 
shown on tube chart. If unknown, write for 
simple instructions on how to determine, 
Send check or money order to Merkle Co., 
N. Sta., P.O. Box 144, White Plains, New 
York 10603. 


AIR LIFT AUTO LEVELERS 


These tough, inflatable butyl cylinders 
raise the rear of your vacation-loaded car 
to safe, normal riding level. Air lift Auto 
Levelers literally lift excess weight from 
overworked springs . . . also minimize 
sway on turns and absorb impact of bumps. 
Simple to install—no parts to remove from 
car. Ideal for camping, a "'must"' for trail- 
ering. Low as $33.95 per set—tell us model 
of car. Free literature. Air Lift Company, 
Dept. PS, 2330 W. Main St., Lansing, Mich. 


N. Y. 10017, Phone: 212-687-3000. 


COPY-CAT™ CONTOUR GAGE 


Here's a tool to save you time, material and 
money! A contour gage with 175 parallel 
steel teeth. Just press Copy-Cat against any 
irregular shape. Matches and holds exact 
copy so you can pencil outline the shape and 
cut tile, linoleum, carpet, etc. for perfect 
fit. 6" long. A necessary tool for every work- 
shop. No. 4521 Copy-Cat Contour Gage, 
$5.00 postpaid. No C.O.D.'s Please. Work- 
shop Tools, Inc., 42-33 Northern Blvd., 
Long Island City, N.Y. 


CANVAS CASUALS FOR WIDE FEET! 


Widths EE to EEEEE (5E)—Sizes 5 to 13. 
For men only. We specialize in smart dress, 
casual and work shoes in w-i-d-e widths. The 
Blue duck sneaker shown has a cushion in- 
sole, white thick rubber sole and is one of 
ever 60 attractive styles available. Top 
quality. Popular prices. Not sold in stores. 
Money back guarantee, No agent will call. 
Write today for FREE Full-Color Catalog. 
Hitchcock Shoes Inc., Hingham 46-F, Mass. 
02043. 


"c 


E 


BRAND NEW U.S.A. CAMP MACHETE 


You don‘t have to cross the border to get 
one of these 18 inch blade machetes. War 
surplus (Army made three million of them 
for use in World War II), you can bush out 
a trail, clear a camp site, or fell a good 
size tree with one of these. It comes in a 
sturdy canvas shield with belt clip, & it's 
a solid buy for $2.95 ppd. (about Y3 normal 
cost). Send check or M.O. to Page Products, 
Dept. PS-6, Box 304, Gracia Station, N.Y.C. 
10028. 
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MAIL 
ORDER 


SHOPPERS’ MART 


A selection of pead available by mail for Popular Science readers. 


All merchandise sol 


NORELCO SHAVER OWNERS!! 


If you aren't getting close, clean shaves all 
the time, it's because the rotary cutting 
blades on your shaver need sharpening. This 
special easy to use rotary sharpener, de- 
signed exclusively for Norelco and other 
rotary shavers, will do the trick. Use it just 
once a month. Specify regular or floating 
head shaver. $2.98 postpaid. Send check or 
money order to Spartan Sales Co., Dept. 
P.S.-6, 945 Yonkers Ave., Yonkers, N.Y. 
10704. 


RIDS PROPERTY OF FLYING INSECTS 


1966 Jet Control Black Light Insect Trap 
attracts and destroys flying insects incl. flies 
& mosquitos from patios, farms, ranches, 
motels, etc., of up to 3 acres. Over 50,000 


now in use. Uses Sylvania 10” Black Light, 
insect Powerful 1/100 HP motor. 
360° range. Operates for pennies a month. 


10" x 9", baked enamel finish, reusable 
bag, 10' weatherproof cord. $19.95 + $2 
divy. Scott Mitchell House, Dept. PSó, 415 
S. Broadway, Yonkers, N.Y. 10705. 


on a money back guarantee. Order directly from advertiser. 


— = 
CUTTY SARK WOOD SHIP MODEL KIT 


Here's the famous Cutty Sark—now in an 
easy to build wood ship model kit (not 
plastic). Overall length is 23 inches. All 
parts are preformed and superbly detailed, 
including a fully carved wood hull, genuine 
cast metal fittings, realistic sail cloth, easy 
to follow instructions and wooden stand 
with pedestals for displaying finished 
model. $12.95. At hobby shops or from 
Scientific Models, Inc, (add 25¢ postage), 
113A Monroe Street, Newark, N.J. 07105. 


STAMP YOUR NAME PERMANENTLY 


Identify almost everything you own with 
EverStamp and one blow of a hammer. Mark 
all your tools, keys, sports equipment, lug- 
gage, books, beach chairs and umbrellas 
with your last name for just $3.95 ppd. 
regular size (maximum 15 letters) or large 
size 3/32" letters for $5.25 (maximum 10 
letters). Makes thousands of impressions. 
Send check or money order to Henry A. 
Evers Co. Inc., Dept. P, 72 Oxford St., 
Providence, R.i. 02905. 


TRIM THAT WAISTLINE—NEW! NEW! 


Here is a great new heat belt that fits snug- 
ly around the waist to create heat with the 
slightest exertion. It's ruggedly built to give 
with any type of movement without slipping 
down or up. Wear it to work or a workoutl 
A wonderful health and appearance aid for 
both men and women of all ages. Send 
waist size when ordering. Only $2.95. Send 
check or money order to House of Health, 
310 East Ist Street, Dept. PS-6, Dayton, 
Ohio 45402. 


WALK WITHOUT FEAR 


World renowned ''Black Vendetta.’’ No per- 
mit req. for this 8 shot .22 cal. blank 
cartridge revolver. Imported from Italy. 


Light, solid steel (not plastic) construction. 
Double or single action. Compact, 51A" 
overall. Use for stage, sports, security. Not 
shipped to Calif. or N.Y. Revolver $5.95. 
Quickdraw deluxe genuine leather holster 
$2.25. Remit & save C.O.D. charges. $1 de- 
posit on C.O.D.'s. Big 3 Ent., Inc., 1109 
Sixth Ave., N. Y., 10036, Dept. PS66. 


LOWEST PRICED JET ENGINE 


This ''Hell Cat'' takes off all by itself or 
powers model autos, planes, boats, trains, 
etc, It has a strong, constant thrust for ex- 
citing experiments. Operates on ram jet 
principle. Fast starting. No moving parts. 
Operates on solid fuel. Send check or money 
order for only $1.50 + 50¢ for fuel, the 
lowest priced jet engine in America. Stan- 
dard-American Suppliers, Dept. 6PSJE, 1 
Park Avenue, New York, N.Y. 10016. 
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SHARPEN YOUR SHOOTING EYE! 


The Targeteer launches empty beer or bev- 
erage cans with realistic live or clay bird 
flight as far as 120 feet out! Uses standard 
.22 cal. short blanks. The Targeteer is safe, 
cannot be accidentally discharged or over- 
loaded. Not a firearm. Light, compact . . . 
fully guaranteed. For the hunting season or 
the skeet range! Only $19.50. Send check 
or money order today to: Scientific Prod- 
ucts Corporation, 5417-AR-Vine Street, Alex- 
andria, Virginia 22310. 


DO-IT-YOURSELF VACATION RETREAT 


“How to Build Your Cabin or Modern Vaca- 
tion Home,’ by Harry Walton. Pole cabin 
with carport, A-frames, California cabin 
& sundeck— Take your pick of the smart, low- 
cost designs in this guide. Covers plan- 
ning, materi & construction of frames, 
foundations, interior & exter paneling, 
water supply, waste disposal, power & heat. 
170 photos, diagrams. 6” x 914" paperback, 
$1.50. Popular Science Skill Books, 355 
Lexington Ave., N.Y.C. 10017. 


MAIL 
ORDER 


SHOPPERS’ MART 


For information on how you can place an ad in this profitable section, write or call 


Harry Fleischman, Popular Science, 355 Lexington Ave., 


FAMILY ARMS DIRECT FROM ENGLAND 


Genuinely emblazoned from old records 
filed under 100,000 British & European sur- 
names. In relief and full colour on immacu- 
late Oak Wall Shields for mural decoration. 
7"x6" . . . $9.00; 12"x10" . . . $20.00; 
14"x12" | , , $25.00; 22"x18" . . . $40.00; 
postpaid. Your check is returned if the Arms 
cannot be traced. School, Ship, Regimental 
Shields, Trade Marks, etc., similarly repro- 
duced. Write Britain direct. York Insignia 
Ltd., Dept. PS-1, York, England. 


GET MAIL ORDER RESULTS! 


Mail Order Advertisers: Here’s a great new 
way to increase your business. The 8 pages 
of advertising you are now reading repre- 
sent the newest profit-producing vehicle for 
smart mail order men. Your ad in this sec- 
tion reaches more than 6 million top-notch 
prospects: “men with drive," who are ac- 
customed to buying by mail. Write for com- 
plete information to Harry Fleischman, Pop- 
vlar Science Monthly, 355 Lexington Ave., 
New York, N.Y. 10017. 


KIT 80.705 
AMAZING NO-FUEL "'SPACE"' ENGINE KIT 


This new model Stirling Hot Air Engine runs 
without any fuel! With its 18" Reflector 
pointed at the Sun, or heated by alcohol 
burner, it drives small pumps & gadgets. 
Demonstrates theories of using Sun's ener- 
gies to run machinery. Screwdriver assembly 


kit makes ideal Science Fair project. #705 
Engine only $19.95 + $1 hdlg. 2707 
Engine plus 18” Reflector & Mount, $24.95 


+ $1.50 hdlg. H66, Techni-Kits, Inc., 350 
B'way, New York, 10013. 


Thousands of 
exciting tool 
values! 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Valves! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy Boxes, Channellock, Bonney, 
Herbrand, Helios, Vise-Grip, Glue Gun, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., Dept. PSD6, 107 
Walnut St., Philadelphia, Pa. 19106. 


N. Y. 10017. Phone: 212-687-3000. 


SENSATIONAL BAT LITE'^ 


Here it is, the rage for kids from 4 to 80: 
Bat Lite. This sturdy metal instrument looks 
like a bat—and also projects an eerie bat 
silhouette against walls, people and objects. 
Has a steady on-off switch and flash button 
plus push button color change from white, 
to red, to green. Uses 2 ordinary flashlight 
cells (not included). Send check. Only $1.98 
ea. or 3 for $5 ppd. Grayson Products, Inc., 
Dept. L-13, 95 Madison Ave., New York, 
Y. 10016. 


go 


THE SUNGLASSES OF OUR ASTRONAUTS 


You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 100% distortion- 
free. Neutral grey with accurate color iden- 
tification. Specially furnace-hardened. 12K, 
gold filled frames with contoured end pieces 
encased in translucent Saflon. The ultimate 
in protection for your eyes. $12.94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal. Exclusive 
with us. Meredith/Country Club, 210 W. 
8th St., Kansas City 5P, Mo. 


80,000 CANDLEPOWER BEAM LIGHTS 


New. American-made quality. Uses 6 regular 
flashlight cells in 3-cell length. Tremendous, 
piercing beam on land. Cuts thru fog & 
smoke. Made to pierce murky depths & with- 
stand pressures of underwater operation. On 
land its beam leaps out for 20 miles. Illu- 
minates objects a mile away. Used by skin- 
divers, police, fire depts., etc. New, pat- 
ented unbreakable polybutyrate lens & ring 
all 1 piece. $7.94 ppd., 6 for $4.95 each, 
Ppd. Freeman Electric, Freeman, Mo. 64746. 


A PERFECT CUTTING EDGE EVERY TIME 


The best way to sharpen any knife—iust 
hold knife in place and roll back and forth 
—a perfect edgel 'Rolit' does not strip off 
curls or flakes of metal—it grinds with an 
old-fashioned grindstone. No tool/tackle 
box or home should be without ''Rolit''— 
collapsible for easy storage. Guaranteed to 
outperform $15 electrics. Only $1.00 each. 
Send cash, check or money order today to 
Borneti's, Dept. PJ, P.O. Box 5, Merritt Is- 
land, Florida. 


PRIVATE TELEPHONE MONITOR 


Telephone snooper lets you hear two-way 
conversations without lifting the receiver! 
Just place this tiny ingenious unit against 
the back of the phone and you'll pick up 
everything clear enough to record it. Pretty 
sly little gadget, an outgrowth of one made 
for the military. Fits in pocket without a 
bulge. Just think of the fun you'll have 
with this one. $14.95 postpaid. Day Co., 
Dept. PS-6, Box 311 Gracie Sta., New York, 
N.Y. 10028. 
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CLASSIFIED ADS $1.35 per word per insertion. payable in 
ords. Advertisers using P.O. 
number in ad must furnish complete name & street address 


advance. Minimum ad, 1 


box 26) 


1 AUTOMOBILES & 
MIDGET CARS 


AUTOMOBILE Literature, antique thru 
modern. Photos, catalogs, manuals. Infor- 
mation free. Enthusiasts, Box 451A, Mt. 
Clemens. Mich. 48043. 

SAVE Up To $1000 On The Purchase Of 
New 1986 Cars! With factory guarantee. 
Full price: Corvette Convertible. $3,655. 
Buick Skylark Grand Sport, $2.669. Im- 


pala Super Sport HT, $2,451. Mustang 
Hardtop, $2.232. Olds Toronado, $4018. 
Pontiac GTO Hardtop, $2539. Pontiac 
Grand Prix, $3,070. All are full factory 


equipped. Comparable values in all Ameri- 
can and imported automobiles and trucks. 
Delivery anywhere in USA. Send $2 for 
1966 catalog. Tauber Associates, National 
Purchasing Agents, Dept. A-116, 183 Essex 
Street. Boston. Mass. 02111 


CLASSIC Automobiles, 1920's and 1930's. 
‘Ten 8!" X 11" Framable Prints By Profes- 
sional “tliustrator, EE Formerly 
$25 Sets. Now $6. C.O.D.'s. Doug Danz, 
Lud Winnebago guest, Madison, Wiscon- 


AUTOMOBILE Salvage: Individuals 
learn how to buy late model total loss cars 


direct from insurance companies. Send 

$2.00 to Salvco, Box 827, Clarksburg, 

W. Va. 

2 AUTO SUPPLIES & 
EQUIPMENT 


JEEP Parts Catalog: Military and Civil- 
ian. For owners, dealers, garages, service 
stations. Save $$$. Surplus and replace 
ments, American Auto Parts Co., 1830 Lo- 
cust, Kansas City, Missouri. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.00. Antique Auto 
Parts, Milwaukee, Wisconsin 53204. 


FREE! 1966 Automobile accessories cata- 
If Gray's Auto Supply. Athens, Ala. 


AUTO welding repair training in World's 
largest non-profit welding school. Low tui- 
tion. Free booklet. Hobart Welding School, 
Box P-66, Troy. Ohio. 


CRY New, Used Parts. Box 7, El- 
mont. 


FOREN cer Parts, Discounts. Box 7, 
Elmont. N. Y. 


PARTS Model "A." List 25c (Refund- 
able) Matco. Box 135, San Pedro, Calif. 


NEW design Tire Gauge. Write: Larson, 
1717 Darlington, Tampa. Florida 33619. 


AUTOMATIC transmission mechanics 
prepared this easy to understand litera- 
ture. so you know how to prevent costly 
transmission repair bills. Send $2 (check, 
money order. cash): J.D.W. Associates, 
Box 721, Ravenna, Ohio. 


SAVE your car. truck or boat battery. 
VX-6 restores. improves and prolongs the 
life and performance of your battery. $3.98. 
Guaranteed. Zoom  Supercharger—super 
charge your car in ten minutes. Dynatron 
—Increase your gas mileage by 50/7, Free 
literature. p 601 So. Vermont, 
L.A., Calif. 
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USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising, Agencies for Advertisers 
Agents Wanted 
Antiques, 
Aptitude Tests ... 
Art Instruction, Cartooning, 
Painting ... 
Astronautics si 
Authors Service .. 
Auto Supplies & Equipment. 
Auto Trailers 
Automobiles & Midget Cars. 
Aviation «cicer 
Batteries, Generators, 
Boats, Inboard & Outboard Motor: 
Body-Bullding Courses, Jiu Jitsu, Ete. 
Books & Magazines. 
Business Opportunities 
Business Service, Informatio 
Lists... 
Buy It Wholesale. 
Cameras, Photo Supplies. 
Camping Equipment & Tents. 
Ponk AS CHR End 
Contests .. 
Detectives 
Do-It-Yourself 
Dogs, Birds, Hamsters & Pets. 
Earthworms, Crickets, Frogs. 
Educational & Instruction 
Electric Trains 
Electrical Supplies & Equipment. 
Employment Information . 
Engines, Motors, Etc. 
Farms, Other Real Estate 
Field Glasses, Telescopes. 
For Inventors ......... 
For Sale Miscellaneous. . 
For the Home. ..... 
Formulas, Plans, Ete. 
Garden Supplies & Equipment 
Government Surplus .... 
High-grade Salesmen 
Hobbies, Collections 
Home Craftsman . 
Import-Export ... 
Inventions Wanted * 
Jokes, Games, Novelties, 
Loans By Mail 
Machinery, Tool Supplies, 
Magic Tricks, Puzzles, Ete. . 
Minerals & Precious Stones. . 
Miscellaneous 
Models, Model Supplies. .. 
Moneymaking Opportunities . 
Motion Pictures & Color Slides. . 
Motorcycles, Bicycles & Suppliex 


Sign 


Ete. . 


Musical Instruments and Song Writers.. 35 
Of Interest To Women. .. s 70 
Old Goli, Jewelry, W iche: 67 
Personal .. 80 
Phonograph 35^ 
Plastics .. 40 
57 

58 

'V. Electronics, 36 


Razor Blades, Shavers 
Remailing Service 

Rubber Stamps & Office 
Science & Chemistry 
Special Servic! 


POPULAR 
SCIENCE 
MONTHLY 


355 Lexington Ave. 
New York, N. Y. 10017 


for our records. Closing date for August issue (on sale July 
is June 20th. 
copy and remittance O. K. Kelly. 


No cancellation after June An. ERA 


Classified Adv. 


3 AUTO TRAILERS 


PICKUP Camper, Trailer or Pickup- 
Cover—Build Yourself; Save! Complete 
plans $3.95 each. Econoline Camper, Fold- 
out Trailer, Bus Conversion drawings, 
$2.95 each. Satisfaction guaranteed. Equip- 
ment Catalog $1.00 (refundable on first or- 
der) Details 10c. Viking Camper Supply. 
94-J Glenwood, Minneapolis, Minn. 55403. 


BUILD Your Own-Save! Econoline 
Camper Plans, Foldout Trailer. or Bus 
Conversion Drawings. including Materials 
Catalog. $2.95 each. Guaranteed Satisfac- 
tion. Catalog $1.00 (refundable). Campers, 
Box 263-J, Hopkins, Minn. 


WILD Life Decals, full color, large. Free 
Folder. Washington Poster Co.. 16824-PSC 
pne Highway So., Seattle, Washington 


4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 


CUSHMAN Scooter $15. Kart $20, Mini- 
bike $25, less engines. Engines $4.00 up. 
Whizzer $5.00. Moped $25.00. (Mailorder 
Only.) Send 25c (35c for First Class Mail- 
ing) for Directory-Catalogue Number 128. 
listing the above and hundreds of similar 
bargains, parts, plans, etc. Midget Motors 
Directory, Athens, Ohio. 


CONVERT Bicycle to Motorbike! Plans 
$1,00: Go-Byk Industries, Box 38, 
Rothsay. Minnesota 56579. 


HONDA 50 to 90-S Big Bore & 
Kits. Columbia Eng., 2105 E. 37, 
Calif. 90058. 


HARLEY-Davidsons — Used bargains. 
New, used parts, accessories, all models. 
Bulletin 350. th's (Factory Dealer), 

491 W. Fond du Lac, Milwaukee, Wis. 
53206. 


GO-KARTS, Motorbikes, Parts, Whole- 
sale Catalog: 25c. Loren Products, Danville, 
Illinois. 


HONDA $25, other bargains. Send 50c to 
Motorscooter, 1837 Harriman, Bend, Ore- 
gon. 


5 AVIATION 


BARTLETT Flying Saucer. Amazing 
ma:hine hovers 200 lb. man across land’ 
water, powered by ordinary lawn mower 
engine. Complete Plans/Kit info. $3.00. 
Write: Herb Bartlett, Box 367-B, Silver- 
dale. Washington. 


HOT Air Balloon Kits $1.00 up. Hang 
Glider Kits. Plans, Etc.. Send For Free 
Brochure. U.S. Sportcraft, Box 847, Wood- 
land Hills. California. 


PROPELLERS, Plans, Kits, Supplies for 
airboats. snowplanes. Gauges. spark plugs, 
gas-oil hose. oil coolers, primers, wrenches, 
switches. propeller hubs. engine mounts. 
Corvair-Volkswagen Conversion parts. 125- 
190 Lycoming engines, manuals. gaskets, 

arts. Catalog $1.00. Banks-Maxwell, Box 
$3010. Ft. Worth, Texas 16105. 


BUILD. Real hovering helicopter. Fly 
over traffic. Uses motorcycle, outboard 
motor, automobile parts. Detailed draw- 
ings, explanations, ‘uctions, $2.00. 
Helicopters, Box 1i17, Leesburg, Farida. 


Stroker 
L. A. 
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5A ASTRONAUTICS 
ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32, Colorado. 


6 BATTERIES, 
GENERATORS, ETC. 


COMPLETE Rebuilding Maud Bat- 
teries $3.00. Hydraulic Jacks $3.00. C.O.D. 
Accepted. Bayer Nr Gans, 938 Beity 
Avenue, Neenah, Wi 


7 ELECTRICAL SUPPLIES 
& EQUIPMENT 
ELECTROPLATING Equipment And 


Supplies Send $1, Refundable. For For- 
mulas, Equipment Guide, Operating Data 


And Catalog. HBS Equipment Division, 
Dept. NT, 3543 East 16th, Los Angeles, 
Calif. 90023. 


METERS —Surplus— New—Used. Panel 
and Portable. Send for list. Hanchett, Box 
5577, Riverside, Calif. 


APPLIANCE—Lamp parts. Wholesale 
catalogue 35€. Seco, 112 South 20th Street, 
Birmingham, Alabama 35233. 


FIBERGLASS cloth, matt, Junt and 
epoxy resins. Lowest prices. Seifert's, Box 
1206-X, Green Bay, Wisconsin. 


POWERFUL Muscles Fast! Free bro- 
chure! Universal, Box 4327-B Northeast- 
ern. Dearborn, Michigan. 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water, Mich. 

WORLD'S Fastest Boats, Hydroplanes. 
runabouts, inboards, outboards. Ski and 
class. Plans. kits or complete. Big cata- 
logue 25c. Champion Boats, pens 11F, Box 
9215, Long Beach, California. 

Tul size, cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated “Build a Boat” catalog includes 
Fishing Boats. Garvies. Cruisers, Catama- 
rans. Houseboats—Outboards, Inboards, 
Sailboats—7!? to 38’. “How to build a 
Boat booklet $2.50. Cleveland Boat Blue- 
print Co., Box 18250, Cleveland, Ohio. 

WORLD'S finest boat kits, frame kits, 
models from 8 to 24 feet—prams—skiffs— 
runabouts—cruisers—all leaders in styling 
and performance. Send 50 cents for cata- 
log—$1.00 for catalog plus boat building 


handbook. Custom Boat Designs, 1709 
Niagara St.. Buffalo, N.Y. 14207. 
BOAT Plans, Full size Patterns, and 


Frame Kits especially prepared for ama- 
teur builders. Save the “Glen L” way by 
selecting from modern up to date designs 
—Deep Vee's and SK styled inboards and 


AUTOMATIC Washer Repair Manuals 
for: Frigidaire, General Electric, Hamilton, 
BM. Kelvinator, Kenmore, Norge, 
RCA Whirlpool. eed Queen, Westing- 
house, Philco, Bendix, Maytag—$2.00 each 

Epa. Major dpphenon 13106 Caine Avenue, 

Cleveland, Ohio. 


8 WELDING, SOLDERING 


AIRCRAFT Generator Welder instruc- 
tions, plus surplus Catalog with Genera- 
tors, Rheostats, Helmets, Electrode Hold- 
ers. Both for 50c, Trader, Box 8 PS, 
Thomasville. Penna. 


WELDERS—110-220 150 Amperes $49.. n 
Morris, 1070 Inner, Schenectady, N. 


WELD with old car Batteries. Instruc- 
tions $1.00. Bob Hutson, 4707 Hillcrest 
Drive. Waco, Texas. 


HI Amp—Low Cost Arc Welder. No Toy, 
Amazingly Simple. Build In Minutes. 
(Chemical Cel Process). Stamped Enve- 
lope M Brochure. Arc-Cel, Betteravia, 
California 


9 MACHINERY, TOOL 
SUPPLIES, ETC. 


STANLEY, Millers Falls, Skil, Disston, 
Wiss, Plumb, Channellock, Bonney, Her- 
brand, Ridgid, and hundreds of other Na- 
tionally Advertised Brands at Prices Hard 
to t. Send 25c for our Big Tool Catalog 
107-PS Walnut. 


Today! Silvo Hardware, 
Philadelphia 6, Penn. 


“SMALL Shop Supplies." Production- 


hobby. Machinist spose 1424 Barclay. 
Springfield, Ohio 45505. 


10 ENGINES, MOTORS, ETC. 


outboards— Cruisers— Houseboats— Sailing 
Catamarans—Every type from 8' to 35'. 
Huge New 80 Page Catalog 50c. Glen Ma- 
ine, 9152 Rosecrans, Bellflower, Calif. 


BOAT Plans—world’s largest selection, 
frame kits and full size paper patterns: 


KARATE—complete instructions. Illus- 
trated only $1.25. Bales Co., Box 5050, Rt. 
2-P.S., Escondido, Calif. 92025. 


14 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
Scopes, Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook. New York. 

SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts. war 
surplus. Send $1.00 for beginner's 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
Edmund Scientific Co., Barrington, New 
Jersey. 

BINOCULAR Sale! Free color catalog 
100 models $9.95-$250.00. Write, United, 
o. So. Western BCAT-8916, Chicago 


UID Your Own Reflector Telescopes: 
Complete Kits: Mirrors, Eyepieces, Tripods, 
Free Catalog F describing other accessories 
sent on request. Also Free Brochure de- 
scribing amazing line, World Famous 

"Dynascope." Reflector Telescopes. Cri- 
terion Manufacturing, Dept. KP41, Hart- 
ford. Connecticut. 

BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Blvd., Los Angeles, California. 


designs for the amateur—over 200 proven 
dengtis from all over the world—fishing 

boats—cruisers—sailing—inboard and out- 
board hydroplanes. Send $1.50 for catalog 
—$2.00 for catalog plus boat building 


handbook. Custom t Designs, 1709 
Niagara St.. Buffalo, N.Y. 14207. _ 
FIBERGLASS. Resin. Foam, Brass, 


bronze screws, Prepaid. no tax. Boat plans. 
Free catalogue. Stiles, 11-S Mantua Hts.. 
New Jersey. 

FIBERGLASS Canoes. Three exciting 
models. Easily assembled kits. $29.95 up 
(factory direct). Free literature. Riverside 
Tanpek P.O. Box 5595EC, Riverside, Cali- 
fornia. 


11A GOVERNMENT SURPLUS 


GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing. Washington 6. D.C. 


WAR Surplus Catalogue, 
ues Gearboxes. Hydraulics, 


Generators, 
Winches. 

25c stamps or coin. Trader, Box 8 
PSTP. Thomasville. Penna. 


JEEPS, Typically From $53.90— Trucks 
From $78.40—Boats, Typewriters, Air- 
planes, Sporting Equipment, used. 100,- 
000 Bargains Direct From Government, 
Many In Your Area. Complete Sales Di- 


rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
rou Box 820-B, Holland, Michigan 


GM INJECTOR Parts and Pumps Want- 
ed—Used or New. Mayer, 2093 East 19th 
St.. Cleveland, Ohio 44115. 


REWIND Motors yourself. Complete in- 
structions $1.00. Lewis Manufacturing. 
Howell 11, Michigan. S EA 


OPERATE three phase motors from 
single phase. Plans $1.00. Donald Howell, 
Barnesville, Ohio. 


10C GARDEN SUPPLIES 


AND EQUIPMENT 
CANNA Flowers—Twelve Varieties La- 
beled. 108 Bulbs—$10.00, Postpaid Immedi- 


ately—Guaranteed. Horn. "World's Larg- 
est Grower," Carnegie, Oklahoma 73015. 


GRAPE Cactus 50€ dozen postpaid. Uni- 
versal Hobbies. Box 618A, Port Washing- 
ton. 

11 BOATS, INBOARD & 
OUTBOARD MOTORS 


JEEPS From—$52.50, Typewriters From 
—$4.15, Cars From—$31.50, Walkie-Talk- 
ies. Guns, di planes, Boats. Typical “As 
Is" Bid Bargains From Uncle Sam. Tre- 
mendous Variety. Exciting Free List. 
Write: Enterprises, Box 402-S5, Jamaica, 
New York 11430. 


SURPLUS Directory Closeout! Two $2.00 
Directories ($4.00 value.) Special Only 
si 00. Box 187S, Abbottstown, Penna. 

GOVERNMENT Surplus. National Sales 
Directory $1.00. Thompson, Box 128-B, 
Black Mountain, North Carolina. 


12 BODY-BUILDING COURSES 
JIU JITSU & ATHLETIC 
EQUIPMENT 


"GIANT Arms." Dr. D. C. 
Revolutionary discovery. s2. Satisfaction 
or refund. Gaucho, Box 9309-S6, Chi- 
cago 60390. 


Young's 


EITS for converting automobile engines 
into complete marine engines. Manifolds 
Inboard Outdrives — Jet Drives — Catalog 
50c, Star Marine, Berkeley 10, Calif. 


JUDO—Karate—Kendo Supplies—Com- 
plete Cataiogue largest dealer. Send 15c 
stamps to Judo America. 1090 Sansome 
Street. San Francisco, California 94118. 


ASTRONOMICAL books, Star—Atlases, 
free list. Herbert Luft, Box 91, Flushing 


15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 


FREE . . . Wholesale Catalog, Beads. 
Spinners. Lure Parts. Sinker Molds, Jigs. 
Re Finnysports (PE) Toledo, Ohio 


GUNS—6-shot revolver 22 caliber. U.S. 
made; pearl grips. Brand new; fully guar- 
anteed. $14.95. Elgin, 212 Pike St., Coving- 
ton, Kentucky. 

BASSURED @ game fishing Tures, dit- 
ferent, reliable, guaranteed, $1.00. 3718 

Maple, Odessa, Texas 7! 

OVER 5,000 Hard-To-Find Fishing Spe- 
clalties and kits galore, Bend for free 

170-page catalog. Netcraft Co., Dept. PS, 
Toledo, Ohio 43613. 


UNDERWATER Fuse 3/32" Diameter. 
60 Feet With Formulas, Instructions, $1.00 
Postpaid. 125 Feet $2.00. Wayn, Box 182-A, 
Addison, Michigan. 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment, etc. 
Orchard Trading Company, Box 241-P, 
Hastings, Michigan. 


ALTER Jap rifles to 30-06 or 257—$6. 00, 
General Gunsmithing Catalog 15c. 
Shop, West Branch 10, Mich. 


16 CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment, Tents, Sleeping 
Bags, Air Mattresses, Packs, Trailer Awn- 
ings, Dining Canopies, Axes, Knives, Lan- 
terns, Stoves, Refrigerators, Compact 
Camp Furniture, Dehydrated Food. Toi- 
lets, Nested Cook Sets. Poles, Stakes. 
Every Camping Accessory imaginable. Free 
100 page catalog. Morsan, 810G, Route 17, 
Paramus, New Jersey. 


JUMBO E rra a sleeping bags, 
camping supplies, GI. Surplus, outdoor 
clothing. Free 132 page newest edition 
now ready, Write I. Goldberg. Dept. P.S.. 
itt Mere Street, Philadelphia, Pa. 
9106. 


FLINT-STICKS start matchless fires! 
Great for survival kits, too! Send $1: 
LCS OE, Box 155, Downey. California 
90241. 


. ENJOY Backpack Camping. Free book- 
let tells now. Gerry, Dept. 73, Boulder, 
Colo. 80302. 


PORTABLE Electronic Refrigerators. 


Some Franchises Available. Feeley, 150 
15th Ave., Iberville, Quebec, Canada. 
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17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 


RAISE Rabbits on $500 month plan. 
Free details. White’s Rabbitry, Mt. Ver- 
non, Ohio. 

MAKE Money raising chinchillas, mink, 
Tabbits, cavies for us. Free Information, 
Keeney Brothers, New Freedom 2, Penna. 

EARN $10,000 Yearly Raising Angora 
Rabbit Wool for us. Particulars 25c coin. 
Angora, Malta 1, Montana. 


SAVE On Books: About Wild Animals, 
Reptiles, Birds. Catalogue 25c. Big Selec- 
tion. Curtis Books, 2633 Adams, Holly- 
wood, Florida 33020. 

MONKEYS $10.00 up! Brochure with 
actual photos! Wild Animals, Birds, 
Snakes! Save Money! Buy Direct! Con- 
fidential Wholesale List $1.00. Dale Logs- 
vn. Box 682, Saint Joseph, Missouri 


18 EARTHWORMS, CRICKETS, 
FROGS 


FREE Literature—We teach you how to 
raise, sell fishworms, crickets. Hybrid red- 
worms 3000—$5.95. 5000—$8.95, 10,000— 
$16.95. Postpaid. Carter Farm-12, Plains, 
E 


‘ARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas. 

RED Wigglers: Select breeders or m: 
ing size $3.50—1,000, $14.25—5,000; 
,000, Postpaid: Free folder 

Fain's Bait Farm, 


MEN!—Women! Make money raising 
Bait. We buy your crop! Wigglers, War- 
saw 3, Indiana 46580. 

FROGS, Crayfish Raising, Frontale 
Brochure—$1.00. 100 Page Book—$3.00. 
Vol Brashear: Berryvilies Ark. 72616. 


19 


FARMS, OTHER 
REAL ESTATE 


FREE! Big 160-page Summer catalog! 

Over 1800 Pictures! Farms, Ranches, 
Homes, Businesses, Vacation and Retire- 
ment Properties in 29 states coast to coast! 
United Farm Agency, 612-PS West 47th 
St., Kansas City, Mo. 64112. 
Summer Catalog. All New 180 
pases! Selected best thruout the U.S. 
'housands o. properties described, pic- 
tured—Land, Farms, Homes, Businesses— 
Waterfront, Recreation, Retirement. 490 
Of 


füces, 36 States Coast to Coast. Mailed 
Braut 


"World's jenen. 
42nd St. 


60603. 
Calif. 91101. 

"THE Only 'N isk Land Purchase 
Plan’ in America—10 year money-back 
guarantee on any Vacs Gon bagn or 


Investment homesite in Boiling Spring 
Lakes—the multi-million, 14,000-acre de- 
velopment on the Carolina Coast. All fa- 


cilities, electricity, roads, shopping center, 
tei, golf course, country club, already 
in. Private ocean beach. 14-acre homesites 
as low as $435.00; 35.00 down. Write for 
free literature. (Not offered to residents 
of California, Florida, New York) Bolling 
Sprin Lakes, Southport 2-U, North Caro- 
lina 28461. 

GOVERNMENT Lands ... Low as $1.00 
Acre! Millions Acres throughout. U.S. 
Free details! Land Digest, Box 26034-EF, 
Indianapolis, Indiana 46226. 

ABANDONED Timber Leaselands! 
Choice 640 acre Sportsmen's paradises still 
available—$20.00 plus $6.50 Taxes yearly. 
Maps, pictures, $1.00 (Refundable). Direc- 
tor. Erindale 3, Ontario, Canada. 

CANADIAN Vacation Lands: Full price 
$385.00, 40 acres, $10 month. Suitable cot- 


tage sites, hunting, fishing, investment. 
Free information. Land Corporation, 
3168-D Bathurst, Downsview, Ontario, 
Canada. 

$1 Acre — Canadian Border — Hundreds 
campsites, islands, farmlands, directly 


from Tax Authorities. (Non-profit). Lists, 
photographs mailed, Register, Room 204, 
92 King St. E., Toronto 1, Canada. 


FLORIDA Water Wonderland—Home, 
Cottage, Mobilsites. Established area. $590 
full price, $9.00 a month. Swimming. fish- 

g, boating, Write: Lake Weir, Box GC 38, 
Silver Springs, Florida. AD 646127 (F-1). 


212 | POPULAR SCIENCE 


CANADIAN Lands, seized and sold for 
taxes. Our 49th annual series of lists de- 
scribes many choice properties, situated 
from coast coast, acquired by us 
through tax sale. Priced as low as five dol- 
lars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated mip tie, and fishing 
camps. where there is real sport; summer 
cottage sites, heavily a ded acreages. 
Now is the time to invest in Canada's 
minerals, forests and farms. Write today 
for free twenty page booklet with full ex- 
planation. Tax Sale Service. Room 301H, 
85 Bloor St., E. Toronto 5, Canada. 


FLORIDA Campsites-deep, in the heart 
of the great Ocala National Forest. Good 


hunting and fishing. Free maps and Pho- 
tos. Winfree Vernor, DeLand, Florida, 
AD646369D. 


MILLIONS of acres Government land 
for sale, low as $1.00 acre. Federal, State. 
County, City land sized and sold for taxes 
due. Abandoned land sold low as $20 for 
640 acres. Hundreds of Islands, hunting. 
fishing, campsites at low prices. 1,280 acre 
homesteads for man and wife in Alaska, 


no residence required. Oil, Gas, nest | 


0€ acre. Information $1.00. Airmail 
lus, Dept. 201, Box 4037, Dallas, 


22 PROFITABLE OCCUPATIONS 


INVESTIGATE Accidents. Earn $750 to 
$1,400 monthly. Car furnished. Expenses 
paid. No Selling. No college education 


necessary. Pick own job location. Investi- | 


gate full time. Or earn $8.44 hour spare 


time. Men piu needed now! Write for | 


Free Book. lutely no obligation. Uni- 
yersals, CPS-6, 6801 Hillcrest, Dallas, 
Texas 75205. 


BECOME independent with your own 
franchise business. Thousands earning 
handsome incomes. Request interesting 
facts today. National Franchise Reports, 
F-528, 333 North Michigan. Chicago 

AUCTIONEERING—Resident and Home 
Study Courses. pcm granted. Auct.on 
School, Ft. Smith, Ark. 

VENDING Machines No Selling. Oper- 
ite of Coin Machines and Earn 


Amazing 
Parkway Machine 
Ensor Street, Baltimore 2. Maryland. — 

MONEY: Become finance broker "part or 
full time. Ra-Mar, P.O. Box 482, Desk 2, 
Oklahoma City, Oklahoma. 

MAKE Money Writing Short Para- 
pom bcr Free. Barrett, Dept. 
C-86. 6216 N. Clark, Chicago 28. 

per Report: "609 Unusual. Successful 
Businesses." Box 51-D, Des Plaines, Ill. 

FREE  Literature—Make Big Money 
mene Fishworms and Crickets. Carter 
Parm-10, Plains, Ga. 

SHARPEN—Scissors, pinkers, tools. In- 
expensive equipment. supplies. Black- 
hawk. Sheldahl, Iowa 50243. 

FREE Book ‘990 Successful Little- 
Known Businesses." Work home! Plym. 
outh 95L, Brooklyn, New York 11218. 


23 BOOKS & MAGAZINES 


BOOKHUNTERS: All Subjects. Send 
Wants! Sydney Jaher, 175-45 88 Ave, 
Jamaica, N. Y. 11432. “A 

NEW 166 page Technical Book “Mechan- 
ical Components”. Over 150 illustrations 
85 photos, 36 pages tech data and charts. 
$1.95 postpaid (No C.O.D.). Pic Design 
Corp., East Rockaway, New York 11518. 

CHALLENGING! Different! Unusual 
books! Free catalog. Ruby's, D-31 Para- 
dise, Pennsylvania 17562. 

EUROPE On Peanuts! "How Two" tells 
how to! Thousands sold. Saves money. 
Outlines best methods low cost travel in 
Comfort with clean accommodations. En- 
tertaining, authentic. Highly endorsed by 


travel trade. $2.50 postpaid. Breniman 
Travel Books, Box 530-E, Santa Rosa, 
Calif. 95402. 


LEARN Chess Easy with sequence pic- 
tures. Send 1 Dollar for 3 Books of Dif- | 
ferent openings. ''Chess Mate," Box 145, | 
Salt Lake City, Utah 84110. 


“LOUISIANA — Mississippi Treasure 
Leads" $3.00. Tsadi, 4759 Arthur Drive, 
New Orleans, 


TWO Atheist Books and intellectual ak 
alog $1.00. Truthseeker, Box 2832, San Di- 
ego, Calif. 92112. 


FREE Catalog. Interesti new books. 
Postal, 2217 Lackland, St. Louis, Mo. 63114. 

MY Life Today. Integrity. $5.00. Bridges, 
4325 North West 29th Avenue, Miami, 
Florida 33142. 


24 JOKES, GAMES, 
NOVELTIES, ETC. 


JOKERS! Imported plastic spiders, liz- 
ards, snakes, etc. Assortment of six. $1.00 
postpaid. Salensky, Elizaville, N.Y. 12523. 


MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magic 
Joker novelties, Giant illustrated catalog 
10c, Top Hat, Evanston 13, Illinois. 


WORLD'S Greatest Professional Magic, 
Tricks, Jokers! Giant illustrated catalog! 
Deluxe!! 164 pages thick! 10c. House of 
1000 Mysteries, Dens PS6, Northeast Fifth 
Ave., Ft. Lauderdale, Florida 33308. 


500 TRICKS, Douglas famous Catalog 
No. 36, only 10c. Contains best in magic 
| for pocket. parlor, club, stage. Fastest 
service to magicians for over 50 years. 
Douglas Magicland, Dept, 22, Dallas, 
Texas 75221. 

GIANT Marts Catalog and free trick 
only 10c. rite today. Mainart, S666 
Box 616, ‘white Plains, N. Y. 10602. 


BE A Magician! Two booklets -explain- 


25 


g. $1.00. Magic Inc.. 5080 
uin.oln, Chicago, Illinois 60625. 
MAGIC Catalog. World's finest. 3000 


tricks (340) pages $2.90. Beginners, ama- 
| teurs, professionals. Kanter's, P-200 South 
| 18th St.. Philadelphia, Pa. 19107. 


26 COINS & CURRENCY 


CIVIL War Sp ecials: 1863 Cent, $1. "75; 
186. Civil War Token, $1.75; 1864 Genuine 
Confederate States of America $10.00 Bill, 

0. All three $5.00. Rarcoa, 31-A North 
Clark, Chicago 60602. 

COIN Magazine, 200 pages, Sample 50c. 
Numismatic. 7320 Milwaukee, Chicago 31. 

LINCOLNS: 22 Different "S" including 
rare isss. $1.60. 28 different before 1940, 
plus odd 1960D small date, $1.60, 10 differ- 
ent "S' Jefferson nickels, $1.60. All three 
$4.50. Harris, Box 1147-G, Oceanside, 
California. 

100 FOREIGN Coins $2.95. 5 Mexican Sil- 
ver Dollars $2.00. 5 China Silver Dollars 
$2.95. 4 Finland Silver Dollars $2.95. 100 
Foreign Notes $3.95. Hook, 3530 West 
Pierce, Phoenix, Arizona 85009. 

CONFEDERATE Money: Genuine CSA 
Bills, 1864, $5, $10, $20, $1.00 Each. Free 
Price List, gate Wiukms, Box 484, Pendle- 
ton, S.C. 2f 

8 DIFFERENT Indian Cents $1.99. Free 
Pricelist. Edel's, Carlyle, Illinois 62231. 

PRESIDENT Kennedy Official Inaugural 
Large Bronse Modal $8.95, General Mac- 


Greatest Bargain 
Bebee's, Inc. 4514 North 


Catalogue $1.00. 


| 30th. Omaha, Nebr. 68111 


BUY. Sell, Trade lists 15c. AWM Coins, 
Box 14377, Orlando, Fla. 

GENUINE Ancient Roman Coin over 
1500 years old— $2.00. Bargain Lists Free. 
Sayers, 1000 Unaka, Johnson City, Ten- 
nessee. 

3 LINCOLN Cents, 1929D, 1919, 1923, 
plus Catalog only 10c. Approvals. Littleton 
Coin Co.. Littleton W2, New Hampshire. 

BUFFALO Nickels: Fifteen Different, 
$3.05; Twenty, $4.95. (Full date legible!) 
Coopers, Box 6626. Kansas City, Missouri 


FREE Coin Supplies, Giant Coin list 10c 
(refundable). Economy Sales, Mansfield, 
Massachusetts. 

50c CALIFORNIA Gold Pieces: (1849- 
1858) 75c Each. Seven Different $4.00. 25 

assorted $12.00. With Plastic Holders. 
Metropolitan Coin Ex., 1380-D Penobscot 
Building, Detroit, Michigan 48226. 


CALIFORNIA Gold Pieces. Five Different 
Halves And Quarters $3.50, Dollar Size 
$2.00, All Six Pieces $5.00. Coffman, South- 
port. Indiana. 


NEW transistor instrument detects 
buried coins, gold. treasures, metals. Free 
information. Relco-C4l, Box 10563, Hous- 
ton 18, Texas. 


=e 


10580. 


ee! U. Airmails, 1947 Issue com- 
pane Worldwide approvals, Eastchester 
ia 2733 Westervelt, Bronx, N. Y. 


INDIANHEAD Cent With Terrific Close- 
gui i n oof Nelson, 346-R, Rye, New 

40 E illustrated United States and 
Canadian coin list l0c. Stone, 260 Wash- 
ington, Boston 8, Mass. 

“CLOSEOUT Bargains, Free Albums. 
Scarce Silver Dollars $1.95, 5 Different 
$9.45. Latest 1966 Illustrated selling trad- 
ing, accessories catalogue 25c. Coin Cen- 
ter, 2614 Calhoun, Ft. Wayne, Indiana.” 

OLD Time Lincoln cents. 15 different be- 
fore 1931 onl, f Gene Carlton, Chand- 
ler, Okla. 74834. 


SPECIALS: Scarce date Lincoln Cents. 
All good or better. Satisfaction guaran- 
teed. 50c each 1916S. 1927S, 1939D, 1955S. 
"5c each 1915, , 1921S, 1924S. 1932, 
1932D, 1933. $1.00 DB. 1913D. 
1923S, $1.50 each 1911D, 1912D. $3.00 each 
1913S, 1922D, 1931D, 1933D. $4.50 each 
1910S, 1915S, 1926S. $5.00 each 1912S, 
1914S. $10.00 each 1911S, 1924D. Bryson 
Inc., 612B White, Toledo 5, Ohio. 


28 STAMP COLLECTING 


1500 FOREIGN $1.00, 5000—$3.00. 5000 

USA — commemoratives, airs, revenues, 
19th Century, high values, etc. $3.00. 50 
US Scott-listed revenues $1.00, 1000 Pes 
war foreign from 1860 to 1940—$3.00. 

7-$12.00. No approvals. Meyers, 5321 biome 
ing, Richmond, Calif. 


NEW | Issues Free Weekly illustrated 


O 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values, 
Big catalog. bargain lists plus selections 
of fine stamps from our approval service, 
returnable without obligation. Jamestown 
Saepe; Dept. A66PS, Jamestown, N. Y. 


ENORMOUS variety of old U.S. flags, 
famous Americans, Commemoratives with 
approvals, surprise packet. 10c handling. 
Metropolitan Stamps, Box 312 PS, Jack- 
son Heights 72, N. Y. 

FREE! 15 different U.S., plus Giant 
U.S. and Worldwide Bargain’ Pricelists, 
plus outstanding personally selected ap- 
provals. Hurry! Try us—We Satinty 5c 
postage please. Thanks. Yntema-Schneider, 
Box 114V. Holland, Michigan 49423. 


FIPEX—Tipex—Cipex—Asheville Four 
miniature sheets used for $1.00 if you ask 
for our bargain priced U. S. Ppp 
Triboro, 38 Park Row, N. Y.. N. Y. 10038. 

100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
MS Ohio. 

U. S. Catalog. Min SC# 740-9 
gio, xm $2.10. 859-93 $6.00. Simni 

Co.. 40 Court. Boston, Massachusetts. 

FLAGS—121 Free with Approvals. W. B. 
Stamp Co., Wilkes-Barre, Penna. 


LINCOLN Postal FDI, 25 cents. Hender- 
son, 207-S, Fulton. Mo. 65251. 

50 DIFFERENT Old U.S. Revenue 
Stamps 50c. enone Stamps, Box 1592, 
Mansfield, Ohio 4490’ 

PENNY ae Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego 
5. California. 

FREE! 29 thrilling jet, astronaut, rock- 
et. space, airmails. Send 10c handling. 2c 
approvals included. ABC World, Box 
EA San Francisco. California. 


FREE! 222 Worldwide, 25c handling. 
Penny approvals. Jung, Box 46277, Los 
Angeles 90046. 


LLION Foreign Stamps! 2c each! 
send for thrilling. giant approvals! ABC, 
Box 6000-ML, San Francisco 1, California. 


FREE! ! ! Beautiful stamps—Gold., sil: 
ver. others. Approvals. Delor. 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamps, 
Kennebunk. Maine. 


315 DIFFERENT Worldwide Stamps in- 
cluding multi-color John F. Kennedy 
Memorial Issue. Russian space set, rockets, 
colorful big pictorials, high values, air 
mails, etc. Only 25c. Other attractive 
stamps for sale on approval included. 
Capital Enterprises. P.O. Box 1914, Dept. 
PS-2. Washington, D.C. 20013. 


“COLORFUL” set Free! Worldwide Ap- 


list. Brooks. 2601-P Avenue *' , Brooklyn | provals. Gorliz, Drawer 388 CS, Park 
29. New York. Ridge. Illinois. 

702 U.S.A.—25c (plenty commemora-| "OLD Z 1 
tives). Request Approvals. Horace Gate- Flay. na) from Honduras | Enote 


wood, Winston-Salem, N. 


NUDES set CU Orasa Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin. 

UNITED States commemorative collec: 
tion containing 33 different—10c. Approv- 
als, White, 516-W Avenue L, Brooklyn 
30. New York. 

AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails, high 
denominations to $1.00—only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 
Camden, New York. 


r= 
mous United Nations Mexican Stamp! 
Plus Strange Gorilla issue, Duke of Wind- 
sor. Morocco. lovely Macao bowers, Wild- 
Buffalo stamp & others. 10c with approv- 
als. Sunny Stamps, Fruitport, 10, Michi- 
gan. 


AMERICAN Historical collection 
Enormous Airmail Diamond! Pres. 
medy & Movie Star Grace Kelly, Ist USA 
Spaceman Shepard. plus midget soldier, 
Latin Orchid issue. old St. Pierre easier. 
man, etc. 10c with approvals. and 
Stamps, Spring Lake 10A, Mich. 


225 STAMPS For only 10c! This mam- 
moth value includes Airmatls, Pictorials; 
stamps from strange Countries catalogu- 
ing up to 25c each! Also Approvals. a 
tic Stamp Company, Camden 55, N.Y. 

-.80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co.. Box 
338-Y, Yorktown Heights, N. Y. 10598. 

EXCEPTIONAL 125 different. catalog- 
ing $3.00. Include triangles, commemora- 
tives, 10c approvals. Reeves, Box 597P, 
Miami, Florida, 33137. 

50 YEARS Old, fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


WOND) 


FUP Lincoln Diamond. Giant 
Roosevelt. 100 Others Different. 10c. Ap- 
provals, B. & G. Stamp Service, 114 West 
Washington, Sigourney. Iowa. 

One Pound value Geo. VI Bermuda. 
Plus 100 worldwide—10c, approvals. Ste- 
vens. C 105B. Homecrest Sta., Brooklyn 
29, N. 

mi 1,000 Different Worldwide-Valued 
over $20.00 only $1.00 with quality approv- 
al: A SE. Box 6, Kenosha 6, Wiscon- 

3141. 


FREE! Big Bargain Catalog—New Edi- 
Hon listing thousands of bargains including 

.N.A. stamps, packets. albums, 
NERA ies and supplies. Plus selections of 
fine stamps from our approval service, re- 
turnable without obligation. Jamestown 
Stamps, Dept. E66PS, Jamestown, N.Y. 
14701. 


RARE Stamp Free Also new packet 
Aden to Urandi, with minem Hoa ee 
Space, Sports, Ships, Dogs, 
tiles. plus others. All Free. send m dor 
mailing. Empire Stamp Co., Dept. PR, 
Toronto, Canada. 


FREE! 25 Portuguese, colorful approvals. 
Elkhart. Box 33, Elkhart, Indiana 46514. 


SPAIN'S “Goya Nude” stamp 50c. Ap- 
provals: Royal Stamp Co. Tamaqua, 
'enna. 


ORGANIZE and Profit. Collectors Guide. 
#3 .25. Brooks, P.O. Box 12382, Phoenix, 
Arizona 85034. 


UNITED Nations, Confederate 
states” Tiustrated Price List Free. Stone, 
260 Washington, Boston 8, Mass. 


FREE Sample! Interesting Informative 
Illustrated. National Stamp News, Ander- 
son, South Carolina 29621. 


RUSSIAN space set 10c. Russian Ap- 
provals, topicals. Snedico, Waldwick, N. J. 


123 DIFFERENT colorful stamps 10c. 
Bargain approvals, Krehl, 1708 Nebraska, 
Orlando, Fla. 


10 DIFFERENT Presidentials 5c with 
beautiful US approvals. D & D Stamps, 
P. O. Box 245, Cape Cottage, Portland, 
Maine 04107. 


U.S. APPROVALS. Low prices. Eagle, 
2221 Romine Ave., Pittsburgh 26, Pa. 


ANNUAL Clearance. $2.00 Conglomera- 
tion Includes oy Supplies, Mixtures, 
Norge, Hohokus, 


FREE! Congo Triangle Set! Boy Scout 
Beauty! 25 others. Different. Approvals. 
Cambridge, Box 411, Cambridge. Ohi 


OLD scarce U.S. seconds on approval. 
Slightly defective, bargain prices. Hearn- 
feld. Box 318. Irvington. N. J. 67111. 


40.000 DIFFERENT. Amazing new plan 
builds your collection systematically. coun- 
try by country. As low as 50c weekly. 
Ware. Monroe 70. Conn. 


U.S, Mint c gt Flag Set Complete, 
$1.00; 1c, 2c, 3c Famous Americans (21 


different), $1.00. Free list. Books, 2601 
Avenue "U." Brooklyn 29, N. Y. 
29 ANTIQUES, RELICS & 
INDIAN GOODS 
ORIGINAL Antique Telephones. Illus- 


trated Catalogue—30c. Telephone Com- 
pany, Turtle ie, Wisconsin, 


FREE mint set. Approvals accompany. 
Mintco, Box 22092. Memphis, Tenn. 38122. 


FREE Surprise collection sent with ap- 
royals. Jay, 1784 Union, San Francisco, 


GERMAN Commemoratives. 10c with 
approvals. Schaefer. Box 1704, Washing- 
on 13, 


FREE Surprise Packet with Approvals. 
Martell, Box 421, Westerly. R. I. 


60 DIFFERENT U.S. 
tives) 25c No 
Salem 169, Oregon. 


200 DIFFERENT Worldwide 10c with 
approvals. Bydahl. Box 1293-SC, Seattle, 
Washington 98111. 


(30 Commemora- 
approvals. Seidenberg. 


25 Different U.S. Commemoratives 1893 
Up 10c. Approvals. K&B Stamp Co., Box 
70, Bklyn 23. N. Y. 


“INVERTED Error” Dag Hammar- 
skjold. 5c with approvals. Belmont Stamps, 
Washington. D.C. 20015. 


500 DIFFERENT Stamps. $1.00 with 


approvals. Smith, 508U Brooks, College 
Station, Texas. 


FREE—World’s Greatest Premium—5000 | — 


all different stamps. actual catalogue value 


over $100.000 given approval buyers. 
MD Stamps, Grossmont, California 
92030. 


UNITED STATES Postage Stamps on 
Approval Stamp Collector. Room Nine- 
teen. 1001 Sunnyside Avenue, Chicago. Il- 
nois. 


SENSATIONAL Free Offer: 20 Different 
Outer Space stamps, selected approvals, 


Louis Morrison. 1027 Maryland, Cape May, ! 
N.J. 08204. D dena; California, 


TONS of Antique Gun Parts and Sup- 
pner. All Reproduction Muzzle Loading 

Guns. Send $1.00 for enlarged inustrated 
Catalog No. 115. Dixie Gun Works, Union 
City 13. Tennessee. 


SELLING 20.000 Indian Relics, Arrow- 
heads. Spearheads. Etc. List Free. Lear's. 
Glenwood, Arkansas. 


10 GOOD, Arrowheads $3.00. Hundred 
HUN List Free. Hyde's, Box 1788, Santa 
'e. New Mexico. 


30 MINERALS & PRECIOUS 
STONES 


YOU'LL enjoy Canadian Rockhound 
Magazine. Sample 25c. Box 194, Station A, 
Vancouver, Canada. 


EARTH Science Educational Magazine 
Subscription $2.50. Sample 35c. Box 
550-PS. Downers Grove, Ill. 60515. 


ROCKHOUNDS—Gem  Cutters—Jewelry 
Makers . . . new Free catalog —just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials. 
equipment. introductory 
EN how. Free catalog 
Dept. C-14, 1633. E. Walnut, Pasa- 
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GOLDSTONE tie tack plus 175 page 
rockhound catalog $1.00. Many pages in 
full color showing thousands of cut gem- 
stones, mountings, gemstones rough from 
around the world and all machinery & 
supplies to make jewelry for profit or fun. 
It’s easy! Gemex Co., Dept. PS, Hwy. 76, 
Pala, California 92059. 


31 HOBBIES, COLLECTIONS 


MILITARY Miniatures—HO Soldiers— 
Guns, Tanks, Elastolin & Britain's Models. 
Catalog + 2—35c. For Serious Collectors 
the finest unpainted castings eyelet. in- 
cluding Napoleonics. Catal #3—35e. 
Bussler. Box 107-E, Wollaston N Mass. 02170. 


MILITARY Miniatures. Books—Cata- 
logue 50c. Figurines, Box 62, Iberville, 
Quebec, Canada. 


33 MOTION PICTURES 
& COLOR SLIDES 


16mm SOUND and Silent Film Caren 
Brand New Good Quality Prints. Write fi 
list of Film Dealers. Manbeck, 3621 Wa- 
konda Dr., Des Moines, Iowa. 

16mm SOUND Movies—Home Use. Hun- 
toon Movie Service, Bellows Falls, Ver- 
mont. 


16mm SOUND-Projectors, Films, New. 
Used for Sale. Free Catalog. National 
Cinemi 333 W. 57th St. New York 
City, 0019. 


SAVE! Process your own movies at 
home. Free Catalog. Superior, 442-448 N. 
Wells, Chicago 10. 


FREE Catalogues, 5.000 8-16MM Films. 
International-S Films. Greenvale, New 
York. 


8mm. MOVIES, 2"x2" Color Slides—big- 
gest selection anywhere! Hollywood clas- 
sics, railroad, antique automobiles, circus, 
World War II, travel, wild life, many oth- 
ers. 16mm. films also. Big catalog free! 
Blackhawk Films, 15 Eastin-Phelan Bldg.. 
Davenport, Iowa 52808. 


GUITARS $11.95. Me Double Pick- 
ups with Tremelo Bar $49.95. Any make 
on hand. Amplifiers $27.50. E e 
$125.00. Concertina $350.00 3- 
Piece Pearl Set $99.00. Wind Instruments 
$49.95 up. Write Information. Melody 
Music, 4951 W. 95th St., Oak Lawn. Ill. 


TELEPHONE Recorder-Actuator (TWI- 
007). Automatically turns t 
amplifier on when telephone 
nected anywhere on line. Solid state mod. 
ule. Simple installation instructions. Pre- 
Pad $18.95. Twilight Electronics, Box 

1595, St. Louis, Missouri 63105. 


POEMS Wanted for new songs and rec- 
ords. Send poems. Five Star Music, 6H 
Beacon, Boston 8, Mass. 


EMS Wanted. Send Poems For 


SONG! 
Offer. 


PO} 
Nashville Music Institute. Box 
532-PS, Nashville, Tennessee. 
NOW learn Piano, Guitar, eror 


Easy Recorded Home Method. Write: Ellis. 
Box 224-S, Prospect Heights. "nois 60070. 

"GAYETY Walk"—75€é. Gaglian, 3117 
Orchard. Chicago, Ill. 60657. 

ACCORDION Manufacturing. 6343-T 
South Ashland, Chicago. Illinois 60636. 
Piano Accordions, Chromatics, Hohners, 
Concertinas. Wholesale catalogs free. 

SONGPOEMS Wanted! Collaborate with 
professional Songwriters equally. Share 
royalties. Songwriters Contact, 1619-N 
Broadway, New York 10019. 

SONGS, Poems Wanted! Accepted songs 
published. recorded at our expense! Ted 
Rosen, 17-PS Longwood Road, Quincy. 
Mass. 

ELECTRIC Guitars. amplifiers, whole- 

sale. Free catalog. Carvin, PSM, Covina, 
California 91722. 


35A PHONOGRAPH RECORDS 


DISCOUNTS on all LP's. Free details. 
Citadel Record Club, 545 Fifth Ave., Dept. 
3, New York 17, New York. 

2,500 UNUSUAL. Bobot, Party Records, 
Others; Free Cat Rose's ords, 
300 Chelsea, Loi Kentucky 40207. 


36 RADIO, TELEVISION, 
ELECTRONICS, HI-FI 
“FREE Electronics Catalog. Tremendous 


bargains. Send postcard. Electrolabs, De- 
partinent C-642A, Hewlett, New York 


16mm SOUND Features And Shorts. 


Bedner, 5300 So. Talman, Chicago. 


IMPERIAL'S 1966 8MM-16MM film cata- 
log free. Features, shorts, projectors. Im- 
perial's. 34 Park Row. New 10038. 


34 CAMERAS, PHOTO SUPPLIES 


LATEST Photo Equipment sold at lowest 
Prices, Write: Jerome Shulman, 1514 
Townsend Avenue, New York, 10452. 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


SONG Ideas Wanted, Write with active 
professional songwriters with publisher 
contacts. Records made. Share royalties. 
Send ideas—free examination. Songwrit- 
ers’ Associates, 236 W. 55 St., N. Y. 19-G. 


ACCORDIONS, Guitars, Band Instru- 
ments! Save to 50%. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Beimont, Chicago 60641. 


VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods & accesso- 
rles. International Violin, PS6, 414 East 
Baltimore Baltimore 2. Md. 


POEMS wanted for songs. Royalties. gp 
Pan Auer, 1650 Broadway, New York, N.Y. 
10019. 


SONGWRITERS: Protect your ideas! 
Write for Safe Procedure! We serve Top 
Hit Writers in N. Y. Dept. 309. Superior 
Song Service, 545 Fifth Ave., New York, 
N.Y. 10017. 


PLAYER Piano Books. Send for free 
catalog. Vestal Press, Vestal 8. N.Y. 13850. 


POEMS wanted for new songs and rec- 
ords. Send poems. Crown Music, 49-P West. 
32. New York 1 


BUILD an Electric Guitar. Complete In- 
structions: $1.00. Catalog 25c, Hills, 3526 
California, Peoría, Illinois. 


GUITAR. Banjo Making. books. plans, 
wood, necks. tools. List 20c. Witdwood. 
510 East lith Street. New York 9, N. 
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STEREO Tapes, Save up to 60% (no 
membershij fees, postpaid anywhere 
USA). Free 60-page catalog. We discount 


batteries, recorders, tape accessories. Be- 
ware of slogans “not undersold," as the 
discount information you supply our com- 
petitor is usually reported to the factory. 
Saxitone. 1776 Columbia Road. Washing- 
ton, D.C. 20009. 


TAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner. 1523 
Jericho Tpke., New Hyde Park 1, New York. 


SLEEP-LEARNING Kits—endless tapes. 
timers, complete outfits. Catalog free. 
SLRA. Box 24-SB. Olympia, Washingt 


33c TUBES, Radio & TV! Free List. 
Cornell. 4217-S University, San Diego 5, 
California. 


CONVERTER Automobile radios, receive 
police, fire calls. 30-50 or 100-200 kit $5.00. 
Meshna, Lynn, Mass. 01901. 


GOVERNMENT surplus _ electronics, 
gadgeteers illustrated catalog 25c. Meshna, 
Nahant. Mass. 01908. 


NEW B. S. R. record changers $13. New 
Garrand record changer $27. AM-FM 
stereo tuner w/amplifier $65. P. S. Chang- 
ae 2741 Sedgwick Ave., Bronx, N.Y. 
10468. 


BURGLAR Alarm. 20 other solid state 
electronic experiments, with detailed in- 
structions, $14.75. Lorch Industries, 425 
Cherry, Grand Rapids, Mich. 49502. 


NEW! ‘‘Americus-Skyprobe."’ Solid-State 
Antenna. Revolutionary Radar Technique. 
18 By 3 Inches. Unsurpassed Gain Ratio. 
Hand Made. Receives AM-FM-TV 360°. 
Absolute Must—Apartment. Camper. Trail- 
er. Boat, Home. Guaranteed—Act Now. 
Details Free. Bare & Co., Dept. 7556. 2724 
Parklawn, Dayton. Ohio 45440. 


WIRELESS Mike. F.M. “Bug” Pocket 
Size. complete. No License. Warranted. 
Send $23.95 P.P. Ekkotronics, 2301 W. 
Becher. Milwaukee, Wisconsin 53215. 


TAPE Recorder sale. Brand new, latest 
models, $10.00 above cost. Arkay Sales, 
maa Commonwealth Ave.. Boston, Mass. 


DISC Jockey course. Free information. 
Kingston, Box 241, McGehee, Arkansa: 


37 BUSINESS OPPORTUNITIES 


MONEY! Made at home. Part time. Free 
Details. Guarantee! Indian River Com: 
Pany, Dept. 162, 4 North Williams, Titus- 
ville, Florida 32780. 

ALL Types of businesses coast to coast! 
Over 370 local offices to serve you. Call or 
for Free “Business and Income Bul- 
. United Farm Agency, 612-PS West 
47th St.. Kansas City, Mo. 64112. 

MAKE Money Clipping Items from your 
local newspaper. Some worth $10.00 each. 
Details free. Harvey, Box 692-N, Elkton. 
Maryland 21921. 

LEARN Bonsai! Make valuable oriental 
miniature Ming trees. Grow living Bonsai 
miniatures, and tiny forests. Free Facts. 


Minitree, Box 23023-YT, Los Angeles, 
Calif. 90023. 

$1,100. LOST In Mail Order! Avoid 
Errors. Operate Correctly. Free Details. 


E 11756 Lanett, Phíla., Penn. 19154. 


Big Extra Money in Spare Time 
as n ARNA Investigator. College unneces- 
sary. Xn present job. Work from home. 
Salary to $8 an hour, plus expenses. State 
approved correspondence course trains you 
quickly. For free Pinformation write: Liberty 
viet B 16, 1130 W. Park, Liberty- 
ville, 


NEW, Exclusive Field. You must earn 
$15,000 yearly or we return franchise fee. 
Records indicate $30,000 per year possible. 
No inventory, no accounts receivable, no 
large capital needed. Over ten years of re- 
search and development were necessary to 
produce our patent pending and copy- 
righted proven system of operation. Send 
resume or $1.00 for 26-page booklet (Re- 
turnable) describing this unique, exclusive, 
non-competitive opportunity. Your terri- 
tory may still be open. We invite investi- 
gation by your banker. Executives, P.O. 
Box 4080, Dept. JPS, New Orleans, La. 


FREE Report. “Profitable Home Busi- 
nesses." Immediate earnings! Wyman, 
E-74, Congers, N. Y. 10920. 


LEARN Ex] aly Candle Decorating, Can- 
dlemaking. ale details on home instruc- 
tion methi Candle p, 
54-GF, Redondo Beach, Calif. 


INDEPENDENT? I am. You can be, Free 
Details. Indian River Company, Dept. 161. 
ad Williams, Titusville, Florida 


Box 


TRICKS—Jokes: $1.00 for eighteen, 10c 
samples. free distribution plan, Robins. 
127 West 17 Street, New York City 10011. 


“MAILORDER .. . Stop looking!” Get 
your own catalogue! Methods, 1916-FD. 
Lafayette Hill. Pennsylvania. 


RAISE capital fast—easy proven sources. 
Free information. Advisor, Box 48337-PS2. 
Los Angeles 90048. 


We 


PACKAGE at Home For Profit! 
Supply everything. No ''selling." Free 
Home Business details. HPC, 807-HSL 


Sunset. Los Angeles 12. 


BUILD Custom Cases at Home For 
Profit. Get orders by Mail. We Supply 
materials. instructions. everything. Free 
Home Business details. Customcase, 805 
CSL Sunset, Los Angeles 12. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513 


EARN | Money raising fishworms for us! 
Write: Oakhaven-42, Cedar Hill, Texas. 


COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products, novelties, tiles. Basement 
leak-sealing Money-making ^ projects. 
Booklet, details free. Men only. National 
Potteries, Grand Rapids, ''Minnesota.' 


IMPORT-Export opportunity. profitable 
world-wide, mail-order business from 
home, without capital; or travel abroad. 
We ship proven plan, for no risk exami- 
nation. Experience unnecessary. Free de- 
tails. Mellinger. Dept. X696, Los Angeles 


Sg ee om 


FREE “Franchise Profit Letter" tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS-528, 
333 North Michigan, apo 1. 


SELL Advertising book matches. Write 
us today; we put you business by return 
mail; handling ‘complete line ad 

atches in demand by every business 


m: 
right in your town! No investment; every- 
E furnished - nro commissions 

daily! Superior Dept. PX666, 
7530 S. Greenwood. *hicago. Tii 60619. 


START own business! Booklet shows 
we how! Only 10c Popular Mechanics 
Suina. Dept. S-5, 575 Lexington, New 

‘or! 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, m5 PSB 
Ensor Street, Baltimore 2, Marylant 


WORLD'S rg ea nosse Supply. 
Buy from 10,001 European, Japa- 
nese and Hong Kong Wholesalers. Many 
below Wholesale! Have your own imprinted 
Catalogs. Free Details. Bargain hunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time. Free information without obli- 
ation. Lifetime Career Schools. Dept. 
'SC-66, 11826 San Vicente Blvd., Los 
Angeles, Calif. 90049. 


OPERATE Collection Agency "Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia. 


EARN extra money selling advertising 
book matches. Sample kit furnished, 
us A enor: Dept. PS-66C, Chicago, 


PIANO Tuning learned quickly at home. 
‘Tremendous field! Musical knowledge un- 
necessary. Information free. mpire 
School of Piano Tuning, Box 327, Shen- 

andoah Station, Miami, Florida, 33145. 
(Founded 1935. 


WORLD'S largest wholesale supply. Buy 
from 7853 American, European. Japanese 
E tailormade suits. 

kbottom prices. 
mea qna 


nois. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible Mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, Ill. 


Free Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia. 


$5000 yearly spare time! Work at home. 
Russell. 193 Orion, New Holland, Penna. 


$15.00 HOURLY Profit—Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few hun- 
dred dollars builds your own nationally 
advertised business while continuing pres- 
ent job. Investigate immediately . . . be- 
fore your territory is taken. Free booklet 
explains everything. Send today. Then de- 


cide. Duraclean, C6-185, Duraclean Build- 
ing, Deerfield, Illinois. 

TRAVELPAK Cartopper Camper, Fits 
most cars. 


Dealerships Available. 
4354; 


Car- 
topper, 123PS, Napoleon, Ohio . 


XOU oan Pe sone owh boni Wa end of See 
fastest growing service businesses, z 
sored by the saigs leading home and of- | Bou 
fice system. Join hundreds of Auc» 

lependent rvice. 


cessful 4, franchised Sei 
Master owners with unlimited growth 
potential because they offer a Comp ine: 


"DU. DAY, manufi 
1803 Fremon! 


'arlane, 
South Dakota 57701. 
FREE Book ‘990 Successful Little- 
Known Businesses” Fascinating! Work 
home! Plymouth-952L, Brooklyn, New 
York 11218. 


Concrete 
id City, 


of professional cleaning service: 
floors, furniture e ME ail spe 
services require insurance a 4 
Write for full to nation. No obli gation. 
ServiceMaster, Dept. 814, Downers Grove, 
Illinois. 

NOW! You Can Make Money At Home— 
40 Different Ways! Traphagen's 303-B 19th 
Street, Indianapolis, Indiana 46202. 

MAKE money selling your own publica- 
te Eliminate competition. Free Details. 

. Seitelman, Box 423, Rego Park, New 
Yok 11374. 

INCREASE your income by breaking bad 
habits Ad you back. Tested new stud- 
les. “ Gerald, 5407A N. Chris- 
tiana, Chicas 60625. 

BIG_Money—Operate your own fix-it 
shop. Service and repair all household ap- 
pliances. Fix irons. fans, toasters, re- 
frigerators, automatic washer-dryers, Vac- 
uum cleaners, automatic dishwashers, etc. 
Know how they work, what can go wrong 
and then how to fix them. Be able to do 
house wiring, commercial wiring; how to 
rewind motors of all sizes, sharpen mow- 
ers, skates, saws; Where to buy spare parts 
wholesale; how to get business. what to 
charge. A tremendous money making op- 
portunity for a mechanically inclined man 
tor family). Free Book. Christy Trades 
School, Inc., Dept. A6101, 3214 West Law- 
rence Avenue, Chicago, Illinois 60625. 

SECRETS! Secrets! Mail order success 
revealed by internationally famous expert 
who discovered how to make home busi- 
ness fortunes. Beginners: Get free copy 
"How to Make Money in Mail Order.” 
Discloses free advertising. profitable prod- 
ucts, everything! No obligation. Write 
Mailco, 1554 Sepulveda, Dept. X696, Los 
Angeles 90025. 


VACUUM Form at home! Mold plastic 
products for big profit. Fabulous new 
machineryless method. Free facts. Nation- 
wide Plastics, Box 23321SL, Los Angeles. 
Calif. 90023. 


BAKE New Greaseless Doughnuts In 
Kitchen. Sell stores. Free recipes. Sum- 
mers, 3605 South 15th Minneapolis 7, 
Minnesota. 


BRONZING baby shoes. Instructions and 
process $1.00. National, 10637 Vessey Rd., 
Bloomington. Minn. 


BUSINESS Opportunities, Liquid Rub- 
ber, Plastercraft Supplies. Plouffe's, 82A 
Etsant Street, Worcester, Massachu- 
setts. 


$200.00 From Sheet 14” Plywood (Scrap). 
25c refundable. Novelties. PS-610 South 
24th. Elwood, Indiana. 


IMPORT-EXPORT Business Made e Easy. 
Complete setup service. Not just instruc- 
Hons of ames, 152 West 42, New York 

y 


CO-OPERATORS Wanted for world's 
greatest proposition! David Ornsteen, Du- 
Quoin. 11l.. 


SELL ee By Mail. 400% Profit. 
Royal Box 450-] -M. Cleveland 27. Ohio. 


OPERATE Ho ime mailorder business. 
Vosacek Printing, 4444-PS Ute. San Diego, 
Calif. 92117. 


HOLLYWOOD Cementcraft: Offers high- 
ly profitable home business. Easy to make 
beautiful inlaid, marbleglazed pottery, 
without moulds. Birdbaths. Fountains, 
Wishing-Wells. Miniature Waterfalls, Gar- 
den, Patio items, Chemical Coloring For- 
mulas. etc. Free illustrated brochure. 
(Concrete Facts) 602—Athens Street, Al- 
tadena. California 91001. 


IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
subscriptions. Friends and neighbors are 

'our prospects. Write now for complete, 
ree kit. McGregor Magazine Agency, Dept. 

B8, Mount Morris, Illinois 61054. 


EARN Money = Your Spare Time re- 


5944 Newark, Chicago 60631. " 


LEARN Mailorder. Fast. Fabulous Prof- 
its Book. Guaranteed. Write: Buckley, Box 
1246. Woodhaven, New York 11421. 


HOW to start your own mailorder busi- 
P4 Write: Ormiston, Stockport. Ohio 


$17.50 HOURLY Profit Cedarizing Clos- 
ets. Exclusive Distributorships. Cedar- 
wood, Forestville, Penna. 


EARN $1,000.00 month operating Book- 
keeping Tax Service, Universal, Box 664-P, 
Springfield, Missouri. 


I MADE $40.000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof. Torrey, Box 63566-F, 
Oklahoma City, Oklahoma 73106. 


MAKE Money mailing our postcards! 
Work home, full sparetime. Particulars 
mm ee Western Springs 2, Illinois. 


T-TIME Work—Full-Time Profits! 
sell ek electrical devices with no competition. 
Delayed switches (home or auto), Dim. 

ite, and more. Dealer inquiries welcome. 
Writes Jest Associates, Box 305, Wayne, 
Michigan. 
MAILORDER—Profitable items, drop- 
shipped. Everything supplied. Nat'l. Mer- 
chandisers, 340812 Motor, Los Angeles 


FREE! "How To Make Money By Mail 
Publishers, 407-PS6 Lincoln, Miami Beach, 
Florida 33139. 


$128.00 Sale From $12.00 Material. New- 
different! Everything furnished. Write: 
Washington M., 1825 Wrightsboro Road, 
Augusta, Georgia. 


perts Do. X 
136-B, Holland, Michigan 49423. 


BOOK Scouts needed! Sell old books for 

cash, We wam aen outlets. Details on 

Refunded if enrolled). 

sol West Wisconsin Ave., 
53203. 


Milwaukee, Wis. 


$70 WEEKLY—Home spare time. Sim- 

plified mail bookkeeping. Immediate in- 

come—easy! Auditax, 34741D, Los An- 
geles 90034. 


SPARE Time Earnings. With your 
Tablesaw, Bandsaw or Jigsaw. Write: 
Workshoy B3800 Harney, Vancouver, 
Washington 98660. 


SUCCESSFUL Home Mailorder, Free de- 
tails. Camar, 40-AM Driftway, Danbury, 
Connecticut. 


CEMENTCRAFT —_ plastercraft for 
pleasure and profit. Sample, catalogue 
E roomy Company, Box 29-D, Peoria, 


MAKE $46 From Square Foot Plywood; 
Jigsaw necessary. Free Details. Woodarts, 
Bridgewater, Mass. 


AUTO Glass Tint $35.00 Gallon. Aqua 
enough for 10 (ten) cars, Instructions. 
3421 Sheppard, El Paso (79904). 


MAIL order methods that make men 
rich! Free literature. Miller, 1834 Ram- 
say St., Baltimore, Md. 


REVOLUTIONARY new Financial Plan. 
Spend nothing—make small fortune. Fan- 
tastic earnings. Complete program $2.95 
prepaid. No risk. Finance Plan, Station 
B. New Orleans, La. 


38 MONEYMAKING 
OPPORTUNITIES 


MAKE Money Clipping Items from your 
local newspaper. Some worth $10.00 each. 
Details free. Harvey, Box 692-N, Elkton, 
Maryland 21921. 


UNUSUAL Home  Business—we 
from you. Setup $1.00. Woflord's, 
291-1, Center Point, Texas 78010. 


buy 
Box 


AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory. Information rushed. National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 1. 


FREE facts and descriptive bulletin. Be 
an Air Conditioning, Refrigeration, and 
Heating serviceman. High pay, jobs open 
everywhere, operate your own service busi- 
ness, no school or Correspondence neces- 
sary. Write Doolco Trouble Shooter, 2016 
Canton, Dallas. Te 


'exas. 

FREE! World's Greatest Mail Order 

Medium! Bargains Galore! Business 

portunities, etc. Popular Mechanics Clas- 

sified, Dept. W-1, 575 Lexington, New 
York 10022. 
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VENDING Machines—No Selling. Oper- 
ate A Route of Coin Machines And Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSM 
Ensor Street, Baltimore 2, Maryland. 

EARN Big Commissions Full or Part 
Time. Show America's largest line Low- 
Priced Business Printing and Advertising 
Specialties Plus big catalog Union Label 
Political Advertising items. Calendars in 
Season. Big Free Sales Kit samples hun- 
dreds items used daily by businessmen 
and political candidates. Merchandise 
bonuses for you. Free rifts for customers. 
Build profitable repeat business. Start now. 
National Press, Dept. 149, North Chicago, 


MINK raising information free. Lake 
Superior Mink Farm, In... Superior, EE. 
Wisconsin 54882. 


MAKE Money Writing Short Para- 
graphs! No tedious study! I tell you what 
to write, where and how to sell. and sup- 
ply list of editors buying from beginners. 
Many small checks add up quickly. Write 
to sell, right away. Send for free facts, 
Benson Barrett. Dept. C-86-D1. 6216 No. 
Clark. Chicago 26. 


CLIP Newspaper items. $1.00-$5.00 each. 
Deus free. Walter, Box 1023-S, Erie, 
'enna. 


OVER $16.50 an hour. Spare Time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars Free! Write: 
Roberts, 1512 Jarvis, Room CR-3-DX, 
Chicago 60826. 


GOLD! How and where to find it is ex- 
plained in ‘Your Personal Gold Hunters 
Guide." Only $2.00 Postpaid. Write Guide. 
P. O. Box 688, University, Alabama 35486. 


HOMEWORK Opportunities! 100 Com- 
panies begging for sparetime Homework- 
ers! Complete List. Instructions. $1.20. 
Brugenheimer Publishers, Box 158-AG2, 
Lexington, Mass. 


INSTANT Money! Plastics are the wave 
of the future. Big Profits now! At Home! 
Spare Time! Materials costing llc bring 
$2.58 profits immediately! Free informa- 
tion. Rush name on postcard to: Warne! 
UR Jarvis, Dept. CL-3-DX, Chicago 
0626. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Ga. 


HOMEWORK Opportunites! 102 Firms 
seeking sparetime Homeworkers! Complete 
Instructions, List, $1.25. Interstate Prod- 
Sm Box 1-7G14, Pelham, New Hamp- 

re. 


‘TY — Moneymaking — ''Hobbylike'" 
E cie Write: Homecraft's, 40- 
21PU Bell, Bayside, New York 11361. 


MAKE $50-$100 Fast assembling Link 
Belts. Free details! Redikut's. Loganville 
41, Wisconsin. 


SHARP $$$$ opportunity! One low-cost 
machine sharpens-serrates knives. scissors, 
pinking shears. Earn $6-$9 hourly in spare 
time. Professional results without experi- 
ence. Free details. Beaver Grinder. 626 
C Nielsen Bldg.. Eugene. Oregon. 


“TURN Spare Time into cash. Plan $2.00. 
Free details, Universal. Dept. 25. 510 First 
National Bank Building. El Dorado, Ar- 
kansas 71730.” 


MASTER Watchmaking at home. Free 
sample lesson. Chicago School. Dept. WF, 
Fox River Grove, Illinois 60021. 


MAKE Money Zip-Coding mailing lists 
at home. Information free. Automated 
xim Dept. 136. Stamford. Connecticut 


MONEY By Mail. Your Own Business. 
Buchwalter Sales. 834 175th St.. Dept. 16. 
Hammond. Indiana 46324. 


START Exciting Business Deals. Corry, 
314 County Street. New Bedford. Mass. 


WANTED! Addressers — Commission 
Mailers. Stamp required. Ooton Distribu- 
tors, 110-SP, North Shore Drive.. Suffoik. 
Va. 23434. 


HIGH Percentage return on modest in- 


BARGAIN catalog. contains 100's of bar- 
gains. $1.00. Frank De Angelo, 6032 Lawn- 
daie St.. Phila., Pa. 19111. 

IRREGULAR Chenille Bedspreads Di- 
rect from production line at manufactur- 
ing costs—$1.65. $2.50. $3.50. Also fine line 
first chenilles and rugs. Free catalogue. 
Old Colony Mills. Dalton. Georgia 30720. 

WHOLESALE Catalog available. Send 
$1.60 handling charge to: C. Patterson, 842 
C E viae St., S.E.. Washington, D.C. 


ELECTRIC Guitars. amplifiers. whole- 
sale. Free Catalog. Carvin. PSW, Covina, 
Caüitornia 91722. 


100.00 BARGAINS! 


Tremendous Dis- 


vestment. Small Mfg. sell through yellow | counts Available! Wholesalers. 1205-PK. 

Pages, newspaper. hardware stores. ccn- | Broadway, New York. N.Y. 1. 

BI e HO EPA = Demand x. SEIS 

where. etails $1.00. lugh Mark, E 

Box 4253, Gadsden. Alabama 35901. 388 IMPORT-EXPORT 
HOMEWORK Opportunities! 100 Com- IMPORT 100.000 products wholesale! 


panies begging for sparetime Homework- 
ers! Complete List. Instructions. $1.20. 
Brugenheimer Publishers, Box 158-AG2. 
Lexington, Mass. 


HOMEWORK Opportunities! 102 Firms 
seeking sparetime Homeworkers; Complete 
Instructions. List, $1.25. Interstate Prod- 
ucts. Box 1-7G14, Pelham, New Hamp- 

ire. 


YOU can make money doing typing 
home. Inquire. Pierre Bauweraerts, 83-63 
Cornish Ave., Elmhurst, New York 11373. 


WANTED; Salesman Distributors To 
Make large profits demonstrating Double- 
Gloss new improved more shine car polish. 
It's new, It's Different. also metal polish 
Hand Cleaner, Lotion, Polish Cloths. 
Write; Norman Wiggs & Co., 1406 E. 52nd 
St., Los Angeles, Calif. 90011. 


LEARN The secrets of repairing junk 
batteries. "Fabulous Profits" at home. De- 
tails: Batteryman. P.O. Box 416, Palm 
Desert, California. 


THINK Big! Skyrocket your income and 
gain finan security, prestige and power. 
Learn the secrets that make men rich. 
“The MAE of Thinking Big" a must for 
anyone who wants to get ahead. 256 Pages 
of inside facts, ‘‘case histories." and the 
secrets of riches. Only $2.00. House of 
Hoke, Box 101, Sebring. Florida 33870. 


MAKE money running your own restau- 
rant. Information free, Write Dept. PS-9. 
Restaurant Management potuta 3854 N. 
Sawyer, Chicago. Ill. 60518. 


38A BUY IT WHOLESALE 


“NEW 6-color Deluxe below wholesale 
catalog. Automobile catalog and others. 
Housewares, clothing, furs, furniture, rugs, 
appliances, refrigerators, washers, dryers, 
vacuum cleaners, polishers, cookware, 
dinnerware, strollers, cribs, radios, stereos, 
phonographs, records, recorders, cameras, 
film, projectors, musical instruments. or- 
gans, typewriters, books. binoculars, lug- 
gage. sporting goods, bowling, golf, game 
tables, power/rider mowers, garden trac- 
tors, boats, motors, bicycles, clocks, watch- 
es, diamonds, jewelry. Huge discounts, 
hundreds name-brand products. For free 
list (factory prices) postcard: Selbyco-6, 
Decatur, Illinois 62322." 


BICYCLES-— $29.88. American Manufac- 
ture 20", 24". 26". Boys-Girls. Sacks, 204 
Franklin. Watertown, New York 13601. 
Payment With Order. 


BARGAINS! Buy Wholesale! Save 
Money! Free Catalog! Norris, 273 Merrick, 
Dept. 226, Lynbrook, N. Y. 


TYPISTS. Homeworkers. Make Money 
At Home. Details Stamps. Henry 
Boan. 171 Donerail, Darlington. S.C. 


“66 WAYS earning money at home by 
mail" $1.00. A&M Enterprises, 7429 Wis- 
consin, Citrus Hts.. Calif. 95610. 


MAKE Up To $50.00 Daily Soliciting 
Delinquent Accounts. Terrific Commis- 
sions. General Finance Co.. Dept. LG-90, 
Pickwick Bldg., Kansas City, Mo. 64106. 


10,000 FORMULAS, Free Details. Re- 
pori 2800B University, San Diego, Cali- 


AMAZING Mailorder Profits using proven 
methods. Particulars me Unicus, Box 
735-XH, Norwalk, Conn. 2. 
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BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances. Furniture. 
Sports Equipment. Televisions. Cameras, 
Watches. bu Thousands More. Huge 
Discounts to .00 on New Automo- 
piles, All Makes. Free Details. Write To- 
day: World-wide Bargain Hunters, Box 
730-B, Holland. Michigan. 


HONGKONG Suit By Mail. Save Big 
Money! Satisfaction Guaranteed or Money 
Back! Free Catalog. ADA CO.. P. O. Box 
4112. Hongkong. 


WORLD'S largest wholesale supply. Buy 
from 7853 American, European. Japanese 
"Wholesalers. Hong Kong tailormade suits. 
123 dropship catalogs. Rockbottom prices. 

Automobiles. Free details. International 
Mere 216-PS Jackson, Chicago 6, Illi- 
n 


Free Details! Edmonds, 2917 Chamber- 
layne, Richmond, Virginia. 


39 FORMULAS, PLANS, ETC. 


FORMULAS—All Kinds. Amazing Big 
DM 10c. Kemis.o, Park Ridge 15. 
nois. 


LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 
New York. 

SKYROCKETS, Fireworks Manual, 100 
Formulas, $2.00. Skymail, Box 874-AA, 
Sunnyvale 88. Caiifornia. 

10,108 FORMULAS, $1.00 shipped post- 
paid. Sword COD end Box 4141-SA, 
Omaha, Nebr. 


ROCKETS. solid fuel. Plans plus cata- 
los. $1.00. Xenoco, Box 293, Bala Cynwyd, 
a. 


"3 BATTERY rejuvenator. Secret for- 
mulas for tired batteries—$2.00. Battery 
Hn. P.O. Box 416, Palm Desert, Cali- 
ornía." 


FOR Proof Of What You Can Do In 
Specialty Manuiacturing. Get Our Litera- 
ture. It's Free! Miller—Chemist, 1517-A, 
Tampa, Florida. 


PROFITABLE Manufacturing Formulas. 
Booklet free. Pontesso, 2625 South Eighth, 
Terre Haute, Indiana. 


40 PLASTICS 


PLASTIC Product Designing, Von Neu- 
man, Designing agency, 7748 Harper, De- 
troit 13, Michigan. 


NEW Liquid casting plastic, clear, col- 
ors. Embed real flowers. butterflies. pho- 
ios. coins. Send 25c for two handbooks 

"How to Cast Liquid Plastics" and “How 
to Make Extra Money at Homi Casto- 
lite. 66-102F, Woodstock, ilinois: 

FREE Samples Plastic (Polyethylene) 
Bags tor Packaging. Tadco, Lafayette. New 
ersey. 


PLASTIC Embedders, Jewelry Workers, 


We have everything. Moulds, Findings. 
New Catalog 25c. David Ci 831 Broad 
St., Dept. P, Providence, R. I. 02907. 


LEARN  Plastics—-25€ Sample—Experi- 
nmt Information. Box 5171, Detroit 36, 
kn. 


PLEXIGLAS — Any thickness — Clear 

Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsyivania. 


41 SCIENCE & CHEMISTRY 


AMAZING New Book Of Science Exper- 
iments, formulas and Catalogue of Lab- 
oratory Supplies. Only 35c. National 
Scientific Co., Dept. PS-6, 13 S. Park 
Avenue, Lombard. Illinois. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers, trackers, rocket aerial cam- 
eras, technical information, Fast Service. 
Estes Industries, Penrose 6, Colorado. 


CONTACT Explosive. Explodes with 
touch of feather. Handled safely wet. 
Powerful. Ideal for jokes. Applies like 
paint. Made from household chemicals. 
Results guaranteed. Complete instruction 
for making both kinds cn'v $1.00. Franks 
> <ntific Company, P.O, Box 156, Mar- 
telle. Iowa 52305. 


ee es ee oe 
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ROCKETRY!! Kits. single-multistage. 
2.000 feet with powerful engines. Cones, 
Tubes. Parachutes, Launchers. Igniters. 
Big Catalog. rocket data. diagrams—25c 
Fast Delivery, Centuri Engineering. Dept. 
43. Box 1988. Phoenix, Arizona 85001. 


"PROFESSIONAL fuse, burns underwa- 
ter, 15 feet. $1. Eddcolabs, Box 99, Berlin. 
New Jersey 08009." 


FIVE Self-Ignition Mixtures, Safe Con- 
tact Explosives. Sparklers. Send 75c For 
Formulas And Chemical Catalog. MB Labo- 
ratories, Box 1922, Phila.. Penna. 19105. 


LOWEST Prices—Laboratory Supplies. 
Catalog 10c. Xercon Scientific Company, 
Lou Oglesby Avenue, Chicago, Illinois 


ASTRONOMY for students. hobbyists. 
Send 25c sample copy magazine. Sky and 
Telescope, 49 Bay State Road. Cambridge. 
Mass. 02138. 


ROCKETS, Kits, Engines, Supplies: 
Catalogue 25c. Krueger Rocket Company. 
6428 South Main Street, Downers Grove. 
Illinois 60515. 


FREE 3 Pyrex Test Tubes With Purchase | 


$4.00. Catalog 25c. Chemicals. Apparatus. 
Biology. Mid-States Scientific, 7053 N. 
Clark. Chicago. rn. 


CHEMICALS, laboratory apparatus, 
microscopes, mineralogy sets and tele- 
scopes, Catalog 35c. Sheard Science Sup- 
plies, Columbus, Wisconsin. 


ILLUSTRATED Catalog: Chemist: 
mineralogy. biology 25c. Tracey Labora. 
tories. Evanston, Illinois. 
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DIRECTOR’ Reports. Construction, 
Aviation, Shipping. Oilfields. Government 
Manufacturing, Trucking. etc. Foreign— 
>- teside. Helpful information plus job- 
getting tips on preparing application 
letters. Unconditional money-back guar- 
antee. $3.00 ($3.25 Airmail). Re- 
search Services, Box 6768-PS, St. Louis, 
Missouri. 63144. 

TREMENDOUS portunities U.S.A.— 
Overseas, Choose Jobs, Locations—Trans- 
portation. Free Details. Occupations, In- 
eriet mal Airport. Box 100-M15, Jamaica 


FOREIGN Employment: South America, 
Africa. Europe. Australia, USA. Earnings 
to $2,000 monthly. Construction, all 
trades. professions. occupations. Many 
companies pay fare. housing. benefits. bo- 
nuses. Write: Universal. Dept. B-4, Wood- 
bridge, Connecticut 06525. 

GRAVY Train: Big paying soft jobs with 
U.S. Government Corporations, overseas. 
free travel. Workers for Australia, Con- 
struction workers for Vietnam. Technicians 
for Alaska and Greenland, Electronics 
workers for South Pacific area. 100 aero- 
space companies in U.S. For complete in- 
foimation. age. Wages, hours. etc., mail 
$2.00. airmail $3.00 to: Opportunity Un- 
Mines Dept. 102, Box 4037, Dallas, Tex- 
as 752 


AGENTS WANTED 


CHRISTMAS Cards—Business and Per- 
sonal. Customer's name imprinted. Earn 
unusually high commissions from this 
mcdium and high-priced line. Free Sam- 
pie album. Process Corp. (Our 45th year) 
3462C. S. 54th Ave., Chicago, Ill. 60650. 


CHEMICALS and apparatus for indus- 
trial. analytical and private laboratories. 
Catalog 35c. Dept. M-26. Biological Supply 
S 1176 Mt. Hope Ave.. Rochester 20. 


UNDERWATER Fuse 3/32" Diameter. 15 
Feet With Samples, Formulas, Products In- 
formation 25c. Postpaid. Rigley, Box 138-P. 
Addison, Mich. 


ROCKET Manual—lIllustrated booklet 
Gescribing model Pocket Pur A en- 
ines, launching. Send $1.00. Van, asd 
Tui nearing, P.O. Box 1885, Pittsburgh, 


AMATEUR Scientist's L a c] 
Information—Ideas.  Sample—29c. $1. 
Yearly Experimenter's Magazine. Maalior 
woe, Wisconsin 54220. 


LABORATORY conversion charts with 
discounts Catalogue—25c. Hagenow Labo- 
ratories. Manitowoc, Wisconsin 54220. 


UNUSUAL Chemistry courses, kits! In- 
formation booklet. 25c. National, Box 94, 
Redwood City, Calif. 94064. 


130 FEET of Fuse—s2.00. Expires July. 
S à L Labs, 21863 Colgate, Farmington, 
Michigan 48024. 


FREE Science Catalog: Lowest Prices! | 


Biological. Chemical. Optical Supplies. 
Send stamped self addressed envelope. Dis- 
Fn -A~ m Inc., P.O. Box A55. Wantagh. 
N. 


ROCKETS, Kits. Engines. Supplies 
Gatalonie 25c. Krueger Rocket Company 

6428 South Main Street, Downers Grov 
Tilinois 60515. 


| world-wide 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12!2c: 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnoy As- 
ad 2109-J Roosevelt Road, Chicago 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps, money clips. cuff links, lapels, 

„neid ation badges, individualized with 
customer's name and emblems. Cap 
badges for trucking. bus. taxi. police, fire- 
men, also postal. letter carriers and heavy 
construction emblems. Choice 3000 em- 
blems. Hook-Fast, Box 1088-PS, Provi- 
dence, R. I. 


SENSATIONAL new 
Light Bulb. Amazing Fi 
Guarantee—never again buy n bulbs. 
No competition Multi-million dollar mar- 
ket yours alone. Make small fortune even 
spare time. Incredibly quick sales. Free 
sales kit. Merlite (Bulb Div.). 114 E. 32nd. 
Dept. C-73-Z. New York 16. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail handling complete line ad book 
matches demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match. Dept. anh 7530 
S. Greenwood. Chicago. Ill. 60618. 


EARN Big Commissions Full or Part 
Time. Show America's largest line Low- 
Priced Business Printing and advertising 
Specialties Plus big catalog Union Label 
Political Advertising items. Calendars in 
season. Big Free Sales Kit samples hun- 
dreds items used daily by businessmen 
and political candidates. Merchandise bo- 
nuses for you. Free gifts for customers. 
Build profitable repeat business. Start now. 
Katana: Press, Dept. 148. North Chicago, 


Jonger parung 
Tee laceme! 


YOUR free copy of World’s biggest as 
magazine tells you how and where 
make more money on your own in sting 
Write Specialty Salesman Magazine, Desk 
6B. 307 North Michigan. Chicago 1. 


CALENDARS, Novelties—Full or Part 
‘i Liberal Commissions. Fleming. 
Cottage Grove. Chicago 37. 


EDUCATIONAL & 
INSTRUCTION 


HOME Electronics course only $26.95. 
Free literature. Send postcard. Edu-Kits, 
Dept. 641A, Hewlett, New York 11557. 


B.Sc. DEGREE (Engineering) by home 
study. Send $1 for 1966 prospectus. CIST, 
Pulte dM. 263 Adelaide Street, W., Toronto, 

'anada. 


LEARN to Drive Tractor Trailer, 
Trucks. Buses. Short — Concentrated 
Courses Available. Write for Free Bro- 
chure. Driver Training Institute. 794 Bed- 
ford Avenue, Brooklyn, N. Y. JA2-5080. 


START Your Own Business on Credit. 
Your own boss. Hundreds of Dealers mak- 
ing $100 to $300 and more weekly. We sup- 
ply stocks, equipment on credit. 300 home 
necessities. Sales experience unnecessary. 
Pleasant. profitable business backed by 
industry. Write Rawleigh, 
Dept. F-U-PSC, Freeport, Ill. 


MAKE $50.00 daily selling air operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker. 
Houston, Texas 77006. 


MAGNETIC chuck V Blocks & Paral- 
lels. Edge Finders, Center Finders, Thread 
Measuring Wires. Sine Bars. Hi-Precision 
—First Quality—Low Prices. Factory Dis- 
tributors wanted. the dealer in your 
locality. Buy for yourself and sell to others. 


| Liberal discount. products guaranteed. Est. 


1943. Write for brochures. Fisher Machine. 
11704 Inglewood. Hawthorne, Calif. 


ANTI-Gravity. Future space propulsion 
system. Potential fortune for inventor. 
Avallable now: experiments and theories 
from hundreds of latest anti-gravity re- 
ports by world's leading researchers. 2nd 
printing. Send $1 to: Anti-Gravity Re- 
search, Box 303, Manhattan Beach, Cali- 
ornia. 


300 PAGE Chemical Apparatus Catalog 


$2.00. Laboratory Materials, 1332 Hyde- 
park. Chicago 60615. 
EXPERIMENTS, Chemicals, Apparatus. 


Biologicals. Illustrated Catalog only 35c. 
Free—Chemical Resistant Gloves with 
Catalog. Dover Scientific. Box 6011-P. As- 
toria. N. Y. 11106. 


42 EMPLOYMENT INFORMATION 


FOREIGN Employment. Construction. 
other work projects. Good paying overseas 
Jebs with extras. travel expenses 
Vi Foreign Service Bureau. Dept. PS. 
mun Beach. Florida. 


Write | 


AGENTS—300% profit selling genuine 
old window letters: stores and offices. 
ree samples. Metallic Sign Letter Co.. 
12 7-E West Newport. Chicago. 


ESTABLISH Your Own Business. Low 
Prices On Used Clothing. Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors. 2129 North 
Western Avenue, Chicago, Illinois 60647. 


"NEW Chemist's Discovery keeps hands 
clean Forever! Non detergent nor soap. 


| Terrific 60-Second demonstration sells on 


sight. Details Free. Adan Chemical Co., 
1100 West “Q”. Wilmington, California. 


44  HIGH-GRADE SALESMEN 
$1.000.00 A month for making dramatic 


- | 3-second demonstration of amazing light- 
| weight Presto Fire Extinguisher. 


New 
chemical used by Air Force snuffs out fires 
instantly. Only $4.95. Terrific commis- 
sions. Millions want it. Free Kit. Merlite, 
114 E. 62nd, Dept. P66-Z. New York 16. 


PIANO Tuning Pays. Big money 
spare time. Learn at home. No musical 
fe necessary. Phonograph. records, 
tools and instructions furni: |. Electronic 
tuning also taught. Free catalog. Capital 
Tuning School, 3160 S.W. 16th Court, Ft. 
Lauderdale, Fla. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week' System. Ellis, Box 203, 
Cedar Grove, North Carolina. 


FCC LICENSE in 6 weeks, First Class 
Radio telephone. Results Guaranteed. El- 
IDE Radio School, 2603A Inwood, Dallas, 

exas. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
Mariam Tuning School. Gilroy, Call- 
'ornia. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses Bought.) 
Lee Mountain, Pisgah, Alabama. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 


Write IGAS. Inc. 325 Jackson, Dept. 
2AV 1, Chicago 60606. 9 
“FINGERPRINTING By Correspond- 


ence." Civil Service Opportunities. Good 
Pay. Fingerprint School. 2759G-West 
Broadway, Los Angeles. Calif. 90041. 


MISSSOURI Auction School. Free cata- 
Tort 1330-05 Linwood, Kansas City, Mo. 
4109. 


DEVELOP Mind Power, personality, 
memory while asleep! Free details. SLRA, 
Box 24-SF, Olympia, Washington. 


HIGH School Diploma at home. Qual- 


ified instructors. Approved materials. 
Southern States Academy. Professional 
Bldg.. Dept. 12. Decatur, Ga. 
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BE A Real Estate Broker. Insure security 
for yourself and your family. EG. at 
home. Prepare for state examina‘ 

Write for Free Book today. Weaver School 
of Real Estate. 3519-R Broadway, Kansas 
City, Mo. 64111. 


COMPLETE Your High School at home 
in spare time with 69-year-old school. 
Texts furnished. Diploma. Information 
booklet free. American School, Dept. A46, 
Drexel at 58th, Chicago, Illinois 60637. 


47 DETECTIVES 


DETECTIVE Training. Robert B. Phil- 
lips, Sr.. Founder, Former Govt. Special 
Agent. For free information write 
1911C North Kenneth Ave. Chicago, Ill. 


57 PRINTING, 
MULTIGRAPHING, ETC. 
“BUSINESS Envelopes.  1000—$10.49. 


Guaranteed. Diamond, 4002 Sheridan, Ra- 
cine, Wisconsin.” 


SCTIVE Profession. Home Study. 
Pin. Certificate, Future 2759CB 


DETE! 
Lapel 

West Broadway, Los Angeles, California 
90041. 


BEAUTIFUL Business Cards, letter- 
heads, envelopes, fliers. etc. Low prices. 
Free sample and LT NE Pinoeer, PS-6, 
Island Park. N. Y. 11558. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time. Free information without obli- 
Lifetime Career Schools. Dept. 
, 11826 San Vicente Blvd., Los 
Angeles, Calif. 90049. 


LEARN Civil and criminal investigation 
at home. Earn steady, good 
age. Institute Applied 
Sunnyside. Dept. 336. Chicago 40. Illinois. 


EARN as you learn. camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions, 
texts. tools and practice equipment. Free 
information. Write Box 174PE Englewood. 
Colorado. today. 


BECOME Tax consultant. Our students 
earn $1.000—$3,000 every tax season pre- 
paring returns evenings. Accredited. State 
approved. National Tax Training School, 

lonsey O-1. New York. 


LEARN  Auctioneering. Free Catalog. 
Reisch American School of Auctioneering, 
Inc.. Mason City 3. Iowa. 


USED Courses! Books! List 10c. Smith's 
124 Marlborough. Salem, Mass. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment, 
Box 665 35, St. Louis, Mo. 63188. 


WATCH Repairing. Learn to repair 
American and Swiss watches in spare time 
at home. Tuition only $5 monthly. Diplo- 
ma awarded. Free sal pie ies rss No obli- 

ation. Chicago Schoo! WFA, Fox 

iver Grove, Illinois [ad 


BECOME A Social Security Consultant— 
fast. easy, low cost home training. Grow- 
ing fleld. Good money showing clients how 
to recelve greatest Social Security bene- 
fits from Medicare, Retirement, Disability. 
Accredited Home Training School. Send for 
free information. No salesman. National 
dita. Training. Monsey 0-301. New York 


FREE Bible Course. Degree. College PS 
143 South Gregg. Charlotte, N.C. 28208 


LEARN IBM! Official IBM Tests. De- 
tails Free. Data Processing Services. 876 
Sixth Avenue, N.Y. 10001. 


FREE trial!! Sensational sleep-learning 
record kit improves memory. personality, 
concentration. Results guaranteed! Forum, 
333-VX6 Michigan. Chicago 60601 


DETECTIVE Course. Credentials. Diplo- 
ma. Free Information, Southwestern In- 
stitute Criminology. Box 202. Geronimo, 
Oklahoma. 


DETECTIVE Course. Free Information. 
Universal Detectives. Box 8180E. Universal 
City, California 91608. 


50 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 


WOMEN Mail Buyers, 1,000 On Labels 
9:00 Pr LE Schultheis, Box 359, Irwin, 
a. 2. 


51 SPECIAL SERVICES 


OVERSEAS remailing $1.00. 
$2.00 up, Australian literature, coins, 
Stamps. Business representation, special 
assignments, Professional Services. Box 73, 
Crows Nest, NSW, Australia. 


52 AUTHORS SERVICE 


WANT Your Book Published? Learn how 
we publish, elvertise) promote, distribute. 
Many successes. Free booklet PS, Vantage, 
120 West 31, New York 


PUBLISH Your Book! Join our success- 
ful authors: All subjects invited. Send for 
Des E ar and detailed booklet. Carl- 
t. PSF), 84 Fifth Avenue, 


New York Ei 


53 ADVERTISING, AGENCIES, 
ETC., FOR ADVERTISERS 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 10c. Chicago Advertising 
Agency, 28 E. Jackson, Chicago 4. 


54 ART INSTRUCTION, 
CARTOONING, SIGN PAINTING 


LEARN Sign Painting. Fascinating Sys- 
tem. Straley, 410-P South Western, Spring- 
field. Ohio. 


"HOW to Make Money With Simple 
Cartoons." Everyone who likes to draw 
should’ have ane book; Free! Send name, 

code. toonists' Exchange, 196 
P leasant ‘au "Ohio 45359. 


souvenirs 


BOOKS. Free general catalog. 60 pages. 
Text. vocational. educational, instruction- 
al subjects. Millions of volumes. new and 
used. Bargain prices. Books bought. Est. 
1902. Long's College Book Co., Dept. M1, 
Columbus 1, Ohio. 


“SECRETS Of Success” Teaches To 
Think And Grow Rich. Apt. D-1, 2601 W. 
Sth, Plainview, Texas 


FREE sleep-learning catalog. Fletcher, 
2407 Catherine. Dallas. Texas 75211-PS. 


ELECTRONIC Data Processing. Easily 
understood Programmed Manual. covers 
unched cards to flow charting. Introduc- 
ory price only $3.48. Money back guar- 
fne Send today. EDP, Box 81, Wayne, 
a. 


45A APTITUDE TESTS 


APTITUDE test reveals your hidden in- 
terests. Specially prepared to take at home 
and score yourself. Helps vou find happi- 
ness in a rewarding career. Complete kit 
$2: Money back guarantee. Donald Roberts 
$a mpany i GPO Box 1667. New York. New 

or! 


46 CONTESTS 


SWEEPSTAKES Contests. How To Win. 
Write for free information. General Con- 
teats. 1609-19 East Fifth, Duluth, Minn. 
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CARTOONERAMA Teaches you Car- 
tooning in a new 24 lesson course. Free 
brochure. CFA, Box 263-8Y, Branford, 
Connecticut. 


2 ART Lessons Free. Enjoy glamorous 
high-pay career or profitable hobby. Study 
at home in spare time. Drawing. Painting. 
Advertising Art. Fashion Illustration, TV 
Art, etc. Assignments corrected with over- 
lays by mail. Tuition $6.00 a month. Kits 
included. Free Catalog. Special offer. No 
salesman will call. Washington School O/ 
Arts. Studio 156, Port Washington. N. Y. 
11050. Accredited Member National Home 
Study Council. 


LEARN Profitable Magazine Cartooning! 
Free, d Cartoonists, Box 3097. Lin- 
coin 


SIGN Painting—Latest Methods. Instruc- 
tions, brushes. equipment. Free Catalogue. 
Kaufmann Supply. Centertown. Missouri 


56 RUBBER STAMPS & 
OFFICE SUPPLIES 
POCKET 3 Lines $1.00. Office stamps 


$1.50. Free catalog. Specialty. 8464 Man- 
kattan. Detroit, Michigan 48211. 


4 LINES $1.00—Signature, Stock Stamps. 
Buzzard, R-3-P, Hurricane. W. Va. 


FREE 32 Page Catalog. Signatu 
F1 a 3359. Youngers, Princeton, Towa 


1,000 GUMMED Address Labels $1.00. 


Walt's, Box 966, South Bend, Indiana. 

46624. 
OFFSET Printing. Prompt service. 
835 Falls, Rocky Mount, 


Mimeo Press, 
N. C. 27801. 


AMAZING Business Printing values 
Samples. Print Shop. Box 576P. Green- 
ville. R. I. 02828. 


1000 NAME Address labels $1.00. 10 Per- 
sonalized pens $1.00. 1000 Business Cards 
$3.95. Free literature. Jordan's, 552 West 
O'Connor, Lima, Ohio 45801. 


1000 ADDRESS Labels $1.00. 1000 Bust. 
ness Cards $3.95. Thompson, Box 128. 
Black Mountain, North Carolina. 


1.000 GUMMED, complete name ma ad- 
dress labels 75¢. Two sets $1.00. 

pocket rubber stamp 90¢. Two L 5n Pores 
sample. Charon, 1404 Comstock, Los An- 
Eeles, California 90024. 


4 


BUSINESS Cards  Embossed—1,000— 
$4.10 postpaid. Goodall Printing, 68-A 
Joost, San Francisco 94131. 


QUALITY Printing; lowest prices, sam- 
ples, Dowling, Press, Dept. PS16, Pitts- 
wn, N.J. 


OFFSET Printing. Quality Service. E & J 
Printing, Box 4396, Union City. N.J. 07087. 


000 BILLHEADS $7.95 postpaid. Okay 
printing, pe Walnut, Martins Ferry, 
Ohio 43935. 


58 PRINTING OUTFITS, 
SUPPLIES 


RUBBER Stamp Presses, Hydraulic 
Operated. Electrically heated. Sizes 5”x8”, 
8°x12” 10"x15", starting outfits, supplies. 
Printing Presses. Custom Manufacturing, 
1464 East Commercial, Springfield 2, Mis- 
souri. 


PRINTING Outfits, type, supplies, Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8, Meriden, Conn. 


PRINTING Presses, Type, Supplies. 
| Lists 5c. Turnbaugh Service, Mechanics- 
| burg, Pa. 


MAKE your own self-molding rubber 
| Stamps and printing cuts. Plexirubber, Ar- 
gyie 2, Wisconsin. 


RUBBER Stamp Presses, Mounts, Sup- 
plies. Martins, 1425S Major, Jefferson City, 
Missouri 65101. 


New prod- 
Jackson 
Chicago, 


RUBBER Stamp Supplies. 
ucts. low prices, fast service. 
| Supply. 1433 West Winnemac, 
| Iuunois 60640. 


FOR INVENTORS 


| Advertisers using this classifica- 
tion in & after July, 1965 issue— 
please contact M. Z. Scott, Popular 
Science, before ordering ad. 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ''Invention 
Certificates” and further interesting, val- 
uable Patent Information. George Spector. 
Licensed Professional Patent Engineer. 
U.S. Patent Office Former Examiner, 
Woolworth Building. New York. 


| 


PATENT Searches, including copies or 
related U.S. Patents, $6.00. Inventors. at- 
iorneys, manufacturers use my "World- 
wide" Airmail service! "Invention Record” 
“Information Every Inventor 
Needs." sent free! Miss Hayward. 
Vermont Av., Washington 5. D. C. 


U. S. PATENT Office Searches. 234 
Broadway, Room 3615, New York. Free In- 
vention Certificates. 


PROFESSIONAL Patent Searches. $6.00. 
including official U.S. Patent Office copies 
or related U.S. Patents! Prompt. depend- | 
able service. Certified. Airmailed! For free 
"Invention Record Folio" and "Important 
Patent Information Every Inventor Should 
Have." write: United States Inventors 
Service Company. 1311 “G” Street NW. 
Washington 5, D. C. 


PATENT Searches including Maximum 
speed. full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information." Write Dept. 4. 
Washington Patent Office Search Bureau. 
711-14th. N.W.. Washington 5. D. C. ' 


INVENTORS: Your ideas and inventions | 
(patented; unpatented) expertly searched 
and developed for commercial appeal and 
cash/royalty sales to manufacturers by 
professional Invention Developer with ex- 
cellent record of experience. B.S.. Indus- 
trial Engineering; U.S. Patent Office 
former Patent Examiner; U.S. Govern- 
ment former Patent Adviser! Second dec- 
ade of reliable service! Free "Invention 
Record" and Important Information. Air- 
mailed! Write: Raymond Lee. Invention 
Developer. 130-V West 42nd St. New 
York City 10036. 


"INVENT & Get Rich” A new book for 
Inventors. $2.00 per copy. Check or M.O 
Amira Publications. P.O. Box 507. Muncie. 

Indiana. 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented, 
unpatented. Free booklet outlines royalty 
sales, requirements. Write Kessler Corpo- 
ration C-76-FI. Fremont. Ohio. 


UNLIKE other publications that deal in 
useless generalities, ‘Opportunities For 
the Independent Inventor" is the first 
book (Not a pamphlet!) of detailed. com- 
plete. practical "How To" information and 
advice for independent inventors. Your 
inventing guide—''Must'" reading before 
investing in your ideas. $2.75. Mardon 
Industries, P.O, Box 79, Annandale. Vir- 
ginia 22003. 


PATENT  Searches—48 hour airmail 
service. $6.00, including nearest patent 
copies. More than 200 registered patent 
attorneys have used my service. For Free 
invention, protection forms. write: Miss 
ings. Patent Searcher. P.O. Box 
Mo Washington 4. D.C. 


IMMEDIATE cash. for Patent Applica- 
tions, free Patent Searches. Write for de- : 
eus Universal Patents, 184-B. Marion. 

lo. 


61 INVENTIONS WANTED | 


Advertisers using this classifica- 
tion in & after July, 1965 issue— 
please contact M. Z. Scott, Popular 
Science, before ordering ad. 


INVENTIONS wanted. Patented: unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service. 2420F 7ith. Oak- 
land 5. Calif. 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C. 635-F Street. N.W.. | 
Washington 4. D. C. 


INVENTIONS Promoted-For Cash- 
Royalty Sales with Manufacturer Con- 
tacts. George Spector. Licensed Invention 
Engineer. Woolworth Building. New York. 


1029F ` 1 


INVENTORS Wanted: Manufacturers į 


need new items! Your inventions, ideas 
developed for cash/royalty sales. Free '*'In- 
vention Record." Information, Raymond 
ae West 42nd St., New York. N.Y. 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our 
client manufacturers. Financial assistance 
available. Write Dept. 30. United States 
Invention Brokerage, 78 Wall Street, New 
York 5. N. Y. 


INVENTORS! We will develop. sell your 
idea or invention. patented or unpatent- 
ed. Our national manufacturer-clients are 
urgentlv seeking new items for highest 


, outright cash sale or royalties. Financial 


assistance available. 10 years proven per- 
formance. For Free information write 
Dept. 54. Wall Street Invention Broker- 
age. 79 Wall Street. New York 5, N. Y. 


INVENTORS! Don't sell your invention, 
patented or unpatented. until you receive 
our offer. Eagle Development Company. 


' Dept. S. 79 Wall Street. New York 5. N. Y. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactui 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation. write Dept. 17. Gilbert Adams. 


Invention Broker. 80 Wall St.. New York 

5. N. Y. 
INVENTIONS wanted immediatelv for 
Patented. 


promoting on cash or zolz, 
unpatented. Free booklet outlines royalty 
rates. requirements. Write Kessler Cor- 
poration. C-76-IW. Fremont. Ohio. 


INVENTORS! Don't sell or license your 
invention for cash or royalties until you 
receive our offer. Financial assistance 
available. For Free information. write: 
Dept. 72, International Invention e rng 
tute. 17 Park Row, New York 38. N. Y. 


"WE either sell your invention or pay 
cash bonus. Write for details Universal 
Inventions, 298-G. Marion. Ohio. 


64 MODELS, MODEL SUPPLIES 


SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher. 
Inc.. 1002 Etowah Avenue, Royal Oak, 
Michigan. 48067. 


SHIP Models. Kits. fittings. plans, 
books. tools. engines. motors. Big illu: 
trated catalog 50c. James Bliss & Co.. 
Dept. PS. Route 128, Dedham. Massachu- 
setts 02026. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones. engines, 
launchers, trackers. rocket aerial cameras, 
technical information. Fast Service. Estes 


2512 PLANS. Patterns. things to make. 
do. Fun. Profit. World's greatest selection. 
Catalog 10c. Craftplans. 18250-B Harwood, 
Homewood. Ill. 


WOODWORKER—Home Craftsman Ca’ 
alog containing Clock Kits. Lamp Parts. 
Chair-cane, Veneers. Swiss Musical Move- 
ments. Legs. Furniture. Hardware, MODE 
ings, Finishing Materials. Tools. etc., only 
15c. Barap Specialties. Box 2044-EB. Chi- 
cago 60609. 


SKIL-CRAFTS new  '65-'66 Catalog. 
Largest and finest selections of leather- 
craft. artist. hobby-craft supplies in the 
world. Send 50c (refunded plus free gift 
with first $5 minimum catalog order) 
Skil-Crafts. Box 105-PS; Joplin. Missouri. 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards. dog leashes. etc. Special 
offer! Beginner's ise catalog and quality 
fes eap 25c. Herwig Co., Dept. 
71-Pl. 264 ‘Clinton Si Brooklyn, New 
York 31201. 


DO your portable power tools really 
work for you? They will with the Lutron 
Speed Control! Drilling. Sanding, Polish- 
ing. Mixing! Electronically controls speed. 
zero—full RPM. No torque loss. Use with 
brush type motors up to 5 amps. $15.95 
ppd. B&G Spe.ialties. 417 Palomar Dr., 
Redwood City. Calif. No COD's please. 


66 DO IT YOURSELF 


FABULOUS Results. Grow your own 
fruits. vegetables, flowers without soil. 
indoors—outdoors. 40 lbs. tomatoes from 
single plant. Complete hydroponics kit, 
Ee 98 postpaid. Water Gardens, Inc., Box 

5104. Tucson. Arizona. 


SEAMLESS Floor Kit enables anyone 
to apply their own floors. walls. counters. 
patios. Tough, resilient, self leveling ure- 
thane surface that requires no waxing. 
Write for details. Dur-A-Flex. Inc., 269 
Franklin Ave Hartford. Conn. 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 


CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth. Watches, Diamonds, 
Silverware. Spectacles, Platinum, Mer- 
cury. Free information. Rose Industries, 
29-Y East Madison. Chicago 2. 


WANTED, gold, silver. platinum, scrap 
(any form). coins. Information free, Wil- 
mot's. 1067K Bridge St.. Grand Rapids. 
Michigan 49504. 


USED brand name watches $5 up, Free 
List. Southern Watches. 5-PS. South Wa- 
bash. Chicago 60603. 


HIGHEST Cash—Gold. Jewelry. Dia- 
monds. Silver, Platinum. Mail Articles. 
Free Information. Chicago Gold & Precious 
MeSH, 6 E. Monroe, Dept. 3257, Chicago 


Industries. Penrose 3, Colorado. 69 FOR THE HOME 
SHIP Model Kits and fittings: clippers. | “BALANCE Lawn mower blades ac- 
frigates. etc. Catalog. paint-tool list, curately for safety. comfort. Sensitive 


list. 40c. Model Shipways. Box 85. Bogota. 
New Jersey. 


TRAIN Bargains! Slot Racers! 25c 
brings 32 page catalogue. Thousands of 
Lionel, Gilbert. Varney, Strombelker, El- 
don. Aurora, Scalextrix Revell. etc. Trains, 
all gauges, Racers, all sizes. Hobby Sur- 


plus, P.O. Box 11065, New Britain, Conn. 


64B ELECTRIC TRAINS 
LIONEL Trains Bulletin 10c. 


Catalog 


| 25c. Mack Bros., 2041 Chicago Ave., Chi- 
| cago 60622 


65 HOME CRAFTSMAN 


COMPLETE Working Plans. specifica- 
tions, bill of materials for beautiful Picnic 
Table. Send $1.00 today. Ease-Crafts. 
1819-Sth Street, Rockford, Illinois 61108. 


PLANS: Picnic Table 25c. Chaise Lounge 
50c, Wishing Well 50c. Complete plan list 
lüc. Garko. Box 6134, Omaha. Nebraska. 


balancing unit $2 postpaid. Literature. R. 
DOMIN Airport Station, St. Petersburg, 
lorida, 


NEW Permanent Roach Killer. Five cent 
stamp for details. Haun. 357 Catlin, Illi- 
nois. 


70 OF INTEREST TO WOMEN 


"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19. New York. 


BLUE Ribbon Fudge recipe. church 
fund. $1.00. Waite. 5147 W. Ave. L-10. 
Lancaster. Calif. 93534. 


$400.00 MONTHLY Possible—Home Typ- 
ing. Full or part-time. Typing test and 
details $1.00. B & B Enterprises. P.O. Box 
196-ZZA. Holcomb. Missouri 63852. 


$45.00 THOUSAND My Way. Compiling 
Lists. Addressing from them; Longhand. 
Typewriter. Information. Stamped. Ad- 
dressed Envelope. Brewster. Box 1626-E, 
Clearwater, Florida 33515. 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure". Washington 
Inventors Service. 422-G. Washington 
Building. District of Columbia, 5. D 


PICTURE Frame Moulding—Any size. 
style and wood. All original patterns! De- 
tails 10c. Japs. 126-L Seventh North. Hop- 
kins. Minn. 55343. 


"MANUSCRIPT Typing Monevmaking'' 
—Exciting! Dignified! Instructions. $1.00. 
Magnetic. Box 3677-PSR. Washington 
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71 FOR SALE MISCELLANEOUS 


BUILDERS! Make rafter cutting easy! 
Free information. Emmert Products. Syca- 
more, Illinois 60178. 


Y Sony Micro-TV Five Inch Screen. 

9.95. Discount $129.95. You save 

lor Black with Silver Trimmings. 

Rush orders while they last. Money re- 

funded if not satisfled. Model 5-307UW. 

Franklin M. Spencer Company. 108 Cem- 
etery, Martinsville. Virginia 24112. 


72 WANTED TO BUY 
QUICKSILVER, platinum, 


Ores analyzed. Mercury Terminal. 
wood, Massachusetts. 


74 RAZOR BLADES, SHAVERS 


silver, gold. 
Nor- 


WATCHMAKERS'-Jewelers' su] Te AT 
structions. Catalog 50c. Beng: 
Venice, Los ‘Angeles 34. California 


WATCHMAKERS' Tools. Materials, Sup- 
Plies. Watches. Catalog. Gales. Box 1000. 
Chicago 90. Illinois. 


79 MISCELLANEOUS 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208, 
Minneapolis. Minn, 55412. 


ERER Wholesale Catalog! 10.000 Prod- 
. Tremendous Discounts! Taylor 
Distributors. Newton 3. New Jersey. 


SONSOLIDATE All Your Bills into one— 
small monthly payment! Borrow $100 to 
$1.000 by mail! Pay off all your debts— 
Tepay in convenient. monthly ein 
take up to 36 months. $5.00 repays $104.65; 
$14.00 repays $293.02; $25.00 repays $532.26; 
$33.00 repays $819.57; $40.00 repays $1,009.- 
36. Everything comes to you in a plain en- 
velope! “U.S. Mail” secrecy . . . no Co- 
sisters needed! Get the money you need 

Write for information today! 
No * obligation! Dial Finance Co., Dept. 
6-215, 410 Kilpatrick Bldg.. Omaha. Ne- 
braska 68102. 

BIRTH Certificates. Marriage Certifi- 
cates. Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms. Box 482-S. 
Washington. D. C. 20044. 


SAFEGUARD Privacy! New instrument 
detects electronic "bugs." wire-tapping 
and snooping devices. Free information. 
s Equipment. Box 7263-E3, Houston 8. 

'exas. 


NEW. Vito-Rapid "Electric Shaver $7.95. 
ley's Sales. 8662 Carmichael Dr., 
Gheeierland’ Ohio. 


77 TREASURE FINDERS & 


GEIGER COUNTERS 


POWERFUL Metrotech Locators Detect 
Gold. Silver. Coins. Moneyback 
Guarantee, Terms, Free Information. Un- 
derground Explorations. Dept. D. Box 793, 
Menlo Park. California. 


TREASURE. Find gold, silver. relics 
with super powerful Detectron locators. 


SUPERSENSITIVE Listening-In Device 
picks up any telephone conversation in vi- 
cinity. No connection to telephone neces- 
sary. Easily concealed. $2.98 Complete. 
Consolidated Acoustics, 1302J Washington. 
Hoboken, New Jersey. 


14 GOURMET Recipes $1.00. Samples 
S Colonial. Box 549. Cedar Rapids, 
owa. 


HOMEBREWERS . . . Complete direc- 
tions and recipes for making over 200 kinds 
wines, etc. $1.00. Superior, Box 721-B. 
Elkton, Maryland 21921. 


WINEMAKER'S Supplies. Complete line. 
Send 25c for illustrated catalog. Presque 


Free information. Detectron, Dept. PS-6 | Isle Wine Cellars, 5422-4 Glenwood Park 
San Gabriel, California. Ave.. Erle, Pa. 16509. 

TRE. 7 tors— | CONVENIENT Business or personal 
QUA RUNE ere s itera Mee a. | checking accounts without service charges 


Detects Gold. Silver. 


TREASURE, Gold, Silver, Relics. New 
1966 detectors now available. Free infor- 
mation Rayscope, Box 715. North Holly- 
wood. California. 


BEFORE buying a metal detector. find 
out about Sensitronix's new ‘Electronic 
Prospectors'—the latest development in 
treasure and coin detection equipment. 
Trade-ins accepted. Free information and 
treasure hunting guide. Sensitronix. 22 
25-H Lou Ellen, Houston, Texas 77918 


NEW revolutionary selective transistor 
metal detector and six other models. Free 
catalog. Gardiner Electronics Co.. Dept. 1. 
Hr N. "th Avenue, Phoenix, Arizona 


"COMPLETELY new prospecting tech- | 


nique developed by Relco. New transistor 
models detect buried gold. silver. coins, 
treasures, $19.95 to $129.50. Write for free 
catalog and 'guide for beginners.' Relco- 
A41, Box 10563. Houston 18. Texas." 


or minimum balance. List of banks $1.00. 
Williamsburgh Company, Box 118, Brook- 
lyn, N.Y. 11203. 


"AMAZING Pet Cleaner—Cleans. De- 


odorizes—Pet Stains, Rugs. Upholstery. | 
$3.85 a gal. Concentrated. Postpat 
Double Glo.. 463 Main St., Charlestown. | 
Mass. 02129. 


MAGIC Brain Pocket Calculator Totals 
999.999.999. Plus Exciting Gift. Free Cata- 
log. Send $1.00. Payne Specialties. 418 
East Sheridan. Des Moines, Iowa 50313. 


BLITZ-Reducing! 5 pounds overnight! 
Guaranteed! Bijou. Box 1727-BV, Holly- 
wood. California 90028. iu 


BULLET hole decals. 50€ package. Asso- 
ciated. Box 112S, East Brunswick. New 
jersey. 


FREE! Cook Booklet. Enjoy unique sum- 
mer barbecuing. 25¢ handling. Franwal 
Gon oration. 864 Newport. Chicago, Illinois 

i. 


XICAN Law General Practice. 1203 


Arizona Ave.. El Paso. Texas 79902. 
LOSING Hair? Balding? Dandruff? Free 

copyrighted booklet. Dr. Shiffer Labora- 

"ig 533 Euclid Arcade, Cleveland. Ohio. 


TRACTS Mailed To Addresses You Se- 
lect. Samples Free. Christian Tract Center. 
955 Victoria. Hampton, Va. 

KNOW Your I.Q. Free Sample. Test 
Center. Box 139B, Fresh Meadows, N. Y. 
11365. 

BILL Problems? Poor Credit No Trouble. 
Not a Loan Company. Send name for free 
application, Automatic Acceptance. 1326PS 
Plainfield St., Cranston. R.I. or 318PS 
Broadway Blvd., Reno, Neva 

A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest P. 
Jefferson City. Missouri 65101. 

"WHO. Me?” Yes, You! "How To Wake 
Up Life-Changing Winning Ability" sent 
you free. Write: President. Box 1924-O. 
Louisville, Ky. 40201. 

YOUR questions answered by law- 
trained personnel. $5.00. United. P.O. Box 
651, Garland, Texas. 

HOW to work your way to Australia on 
a cargo ship. For instructions send $2.00 
to: “Tramp Steamer." Dept. A, Box 722. 
Sanger, California. 

WITHOUT Borrowing here's how to raise 
money needed for your new business. 
Basic plan allows for multiple variation 
fitting your needs. Send $1 to: Connors 
Associates. 66 Pepperidge Dr., Manchester, 
N. H. 03103. 


80A  REMAILING SERVICE 


SOUTH America Registered re-airmails 
$1.00. Confidential. reliable. Leon, Box 
360, Guayaquil. Ecuador. 

MIAMI remalls 25c. Monthly rates. PS 
Marle, Box 1266, Coral Gables, Florida 
33134. Depans 

CONFIDENTIAL Remailing, 25c Letter. 
Free Details. Krautz. Box 1328, Chico. 
California 95926. 


OVER 15.000 campgrounds and 250.000 
campsites plus information on camping 
(first aid. cooking. etc.) in U.S.A.. Can- 
ada. Mexico. Write: Pestekuoy. P.O. Box 
70. North Aurora. Illinois. 


FUN & Profit finding buried treasure. 
relics with transistor M-Scope. Known 
worldwide for super-sensitivity. depend- 
ability. Guaranteed. Very easy terms. Send 
for Free literature. fascinating user ex- 
periences, Fisher Research, Dept. GDZ. 
Palo Alto. Calif. 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 
models available. Free catalog. Electronic 
Applications. Dept. S. Box 6095. Alexan- 
dria. Virginia, 22506. 


COIN-COMBER metal locator detects 
coins and relics. Sensitive transistor de- 


FLYING Saucers, fact. fiction. Extraor- 
dinars report 506. Box 223. Ellington. 
Conn. 


HIDDEN Treasure—How And Where To 
Find It. Describes all authenticated lost 
treasures from the Easter Eggs of Faberge 
to rare first editions and lost mines. but 
not neglecting items of lesser value. such 
as glassware, paperweights. clocks. etc. 
Only $5.95 postpaid. Clip and mail to: 
The Donatay Company. P.O. Box 14488, 
Pnoenix, Arizona 


80 PERSONAL 


GET out of debt—clear credit. 


immedi- 


sign for maximum detection power. Racom. » 
Bx 15469À. Orlande iia. EIS druarm Box 48337-PSl. Los 
NUCLEAR Locators! Coins. Relics! LOANS by Airmail $100-$1000. Any- 


Write: 
Kansas. 


Howe, 811-A Kansas. Atchison, 


AUTHENTICATED lost treasures. How 
and where to look. $5.95. Brooks. P.O. Box 
12382. Phoenix, Arizona 85034 


78 WATCH REPAIRING 

WATCH and clock repairing books. Free 
Catalog. North American. Box 77-BT. Fox 
River Grove, Illinois 60021. 


220 | POPULAR SCIENCE 


| Phoenix, Arizona. 


where. Contidential. Write Union Finan.e. 


Dept. PS. 222 W. Osborn. Box 7457. 


INVESTIGATORS. free brochure. latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics. 11500-F. NW 7th 
Ave.. Miami. Florida 33168. 


BORROW 5$1.233 Airmail! Repay $54 
for twenty-nine months. State licensed. 
Postal Finance, Dept. 11-M. Kansas City. 
Kansas 66117. 


"SURPRISE Friends! Remails 25c. Ray- 
mond Bourque, Box 7083. Ottawa 7. Can 
a. 

CHICAGO Remails 25c. $3.00 Monthly. 
Florentine, 714 No. Monticello. Chicago, Ifl. 
60624. 

N.Y.C. Remaiis 25c, 
Dowling, P.O. Box 64, 
N.Y. 10307. 


REMAILS. Forwarding-Receiving. Since 
1958. Ellis. 407-PS Washington, Fairfield, 
Illinois 62 à 


CONFIDENTIAL—Los Angeles Mailing 
Address $3.00 Month:v. Remaiis 25¢—De- 
tails Free. Limited &pe.ial: Beaut.ful Street 
guide with Freeways. lakes. mountains. 
fishing spots. Separate tourist Guide. 100 
attractions —Movie Studio addresses. Hurry 
—25¢. Nationwide Research, 802 W. Ver- 
non. Los Angeles 37. Calif. 


LAS VEGAS, Nevada. Remails 25€. Sou- 
venirs. Cards. W. R. Kemp, Box 432 


SECRET Mail Receiving System. Hedg- 
peth. 406-PS. South Second. Alhambra. 
California 9180; 


80B LOANS BY MAIL 


LOANS by Airmail $100-$1000. Any- 
where Confidential. Write Union Finance. 
Dept. PS. 222 W. Osborn. Box 17457. 
Phoenix. Arizona. 


LOANS Available. Solution to all finan- 
cial problems. Amazing results. Free de- 
tails. Write: Financial Consultants. 28 
E. Jackson, Suite 1204-PS, Chicago. 


($3.00 Monthly. 
Staten Island. 


ORGARI 


ATEX HOUSE PAIN! 


enjamin Moore 8 


WORKS WONDERS IN ONE COAT 
MoorGard's "Magic Film" gives extra years of protection+ Superb fade and chalk resistance 


"t Speedy application with brush or roller; easy cleanup with soapy water+ Colors that stay 
bright and crisp. It all adds up: MoorGard Latex House Paint means more for your money. 


Benjamin © 


Moore 


MEN OF THE SEA 


Masters of m 
Busy men. Men 
to do...and th 

Camel smo 


“Join the smokers who know 
Camel has more flavor. 


© 1965 R.J. REYNOLDS TOBACCO COMPANY, WINSTON-SALEM. N.C. 
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